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APPENDIX "B"
QUALIFICATION TEST RIEPORT

* QTR - 2191l

SECTION A

INSPECTION TEST DATA SHEETS

I S/N 0002

FIBER SUiENCE, INC. NO. QTR-2C. OO

SALT LAKE CITY, UTAH DT:428 AE O



INSPECTION TEST DATA SHEET

QTR-2191 SECTION "A"

l I~sp~t" -. " , /C,5 e 5riEAii:E Activity Quality Engr. .

Tank S---  N ._2 F.S.I. Test Engr. zLyM/_/._AA

Inspection Date ./,/s, Government Rep.. J'E5

INSPECTION EQUIPMENT REVIEW

Ref. Para. 4.1 List of inspection equipment used to verify the
requirements of this procedure. List working
condition, verify if equipment has been regularly
calibrated and last calibration date.

WORKING REGULARLY LAST CALIBRATION

ITEM CONDITION CALIBRATED DATE

2. \IE ,,____ V5 /16

4 .i )'olr DA L _6 0aL T6P . gp
5.

6.

7.

8.

9.

10.

11.
12.

13.
14.

. s. . .- .

SFIBER SCIENCE, INC. NO. QTP-2191 Section "A"
SALT /AKE CITY, UTAH 24

___________________________________ DATE: 12/1/80 PAGE 15 OF 2



INDIVIDUAL INSPECTIOW

Ref. Para. 4.2: Individual Inspections performo-
By .. tegg/-' ._m - F2 P* /

INTERNAL CLEANLINLSS INSPECIiu,i

Ref. Para 4.2.1: LINT-FREE CLOTH WIPE INSPECTION

p INSPECTION

ITEM REMARKS STAMP-

Liner ________:___

Frames /CWPr

Tubing Acc P- ___ '__

BelImouth A C fP-T

Others: ___-_ p7-

2.

i3.
404.

FIBER SCIENCE, INC. NO.QTP-2191 Section "A"

SALT LAKE CITY, UTAH
.--- ~~... DATE: 12/1/80 PAGE 16 OF 24

...............- o ..
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INSPECT LINER FOR LEAKAGE

Ref. Para 4.2.2: LIN-. .. i PRESSljPr

1hSPEC'T ION
I TEM REMARKS STAMP

2.0 ± ... _

Soap Bubble Test

Leaks (If any)

INSPECTION
LOCATION REMARKS STAMP

2.

3.

4.

LINER DIAMETER INSPECTION

Ref. Para. 4.2.3: LINER MEASURED TO THE REQUIREMENTS OF FIGURE I

g INSPECTION

LOCAT ION D IAMETER STAMP
A. ",_

S.

C.

D.

COMPOSITE CONSTRUCTION INSPECTION

Ref. Para. 4. Composite Construction InspecTtiHRnperformed

£# By l'."'¢ t! .' " Da te A , . "J

OFIBER SCI NCE, IC NO. QTP-2191 Section "A"
SALT LAKE CITY, UTAH

B .-- 4 Y;Dt17 24

DATE: 12/1/80 PAGE OF
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FILAMENT WINDING EQUIPMENT

Ref. Para. 4 -.,CT EQUIPMENT CAPABILITIES

a INbYi.

ITEM REMARKS

0.rcumferential Capabilities 
9

Helical Capabilities

Machine Program

ROVING DEGRATION

INSP.
Ref. Pare. 4.2.4.2: ITEM REMARKS STAMP

Fiber Creel .___

Resin Bath

Spreader Ba; _,,

',!inding E'e - _,_ _.,,_

Guide Eyes (If Applicable) _ _ _ _

Dire :tion Control Bars
(If Applicable)

ROVING GAP

Ref. Para. 4.2.4.3: SHALL NOT EXCEED .25 INCHES

INSP.
LOCATION REMARKS STAMP

2.

3.

4.

- - FIBER SCIENCE, INC. NO, QTP-2191 Section "A"

S. -,, -.. SALT LAKE CITY, UTAH

DATE: 12/1/80 PAGE 18 OF 24



*" ROVIN!G BRIDGING

i Ref. Para. 4 9 , ;40r E^CEED .50 INCHES BY 12.00 INCHES

INSP.

LOCATION REMARKS I-

2.

3.

9 ~~~~4. _ _ _ _ _ _ _ _ _

ROVING SLIPPAGE

Ref. Para. 4.2.4.5: SHALL NOT EXCEED .25 INCHES

INSP.
LOCATION REMARKS STAMP

111. ___ __ ___ __ _ _ _"

2.

3.

~4.

ROVING KNOTS

Ref. Para. 4.2.4.6: SHALL NOT EXIST WITHOUT REMOVAL

INSP.
LOCATION REMARKS STAMP

1. A 4 v.r_ _

2.

3.

4.

- FIBER SCIENCE, INC. NO. QTP-2191 Section "A"

SALT LAKE CITY, UTAH

-' DATE: 12/1/80 PAGE 19 OF 2"



*. ROVING RESIN CONTROL

Ref. Para. 4.2.a ... IPLETE INPREGNATION

EMARKS:

INSPECTION STAMP: __,

UNIFORM COMPOSITE CONSTRUCTION

Ref. Para. 4.2.4.8: VERIFY MANUFACTURING PROCESS IN COMPLIANCE WITH
ENGINEERING REQUIREMENTS, INCLUDING WEIGHT

INSP.
ITEM REMARKS STAMP

Liner Weight_ ___

Manufacturing* J

Process Compliance

Cured Assembly Weight

COMPOSITE CONSTRUCTION TESTING

Ref. Para. 4.2.5: Composite Construction Testing performed

By ~ ~ta.~z.~Date________

- _ FIBER SCIENCE, INC. NO. QTP-2191 Section "A"

SALT LAKE CITY, UTAH

DATE: 12/1/80 PAGE 20 OF 24
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COMPOSITE SANDWICH CORE

- REF: Para 4.2.5.3 Verify 25r  'e strength.

NOTE: Eith" e- b must comply.

a . ,fied ver,. "st.

Remarks: .. / -'),-

* b. Lab test of 5 samples from each batch or lot

V each from a different sheet in the batch.

Item Tested Comprestive Strength

I

;i U 2

3

4

0 5
6

]..

0A

F IBER SCIENCE, INC. NO. QP29 eto A

. -T.- SALT LAKE CITY, UTAH
. "': ------ '" "DATE: 12/1/80 PAGE 22 OF 24



-RESIN CONTENT

REF: Para 4.2.5.1 Veri . - -nt of approximately 50 feet
Swvino. Shall be 50% 1. Dy
- ,,jllte.

LENGTH WEIGHT

Dry S-2 Glass Roving

Impregnated Roving

Calculated Resin Content

Remarks:

LAP SHEAR TESTING

REF: Para. 4.2.5.2 Prepare Lap Shear per Figure 3.

NOTE: Test method per ASTM-D-I002 method 64 (minimum
value 200 psi)

SAMPLE CURE TEMP. CURE TIME TEST VALUE

1 7 £ / 2ZF'

2 . (

5 //2 ,%

6

FIBER SCIENCE, INC. NO. QTP-2191 Section "A"

SALT LAKE CITY, UTAH

DATE: 12/1/80 PAGE 21 OF 24

;Z ._ . .. .2 .: = .: .. . . . . ."- " - -.. . . . .



-

STRUCTURAL COMPOSITE CURING

* REF: Para 4.2.5.4 Verify proper cure ' .,.gn requirements.

CU "1 -QATURE

Design R-.. ,,i....nts Actual Values

4 
Stage 1
Stage 2

Stage 3 __________

Stage 4

TIME AT TEMPERATURE

Design Requirements Actual Values

Stage 1

Stage 2

Stage 3 _________

Stage 4

NOTE: If temperature recorder was used, attach a
copy of recorder sheet.

" F FIBER SCIENCE, INC. NO. QTP-2191 Section "A"

-- " SALT LAKE CITY, UTAH

DATE: 12/1/80 PAGE 23 OF 24

St 100-4/79

-----------------------



777

EVALUATION OF DATA

TANK LINER FABRICATION:

FILAMENT WINDING OF TANK:

TANK COMPOSITE CURING:

EXAMINATION OF CURED.'

QT: 2191 Sectio "A"

U FIBER SCIENCE, INC. NO. QTP.- 2191 Section IA

SALT LAKE CITY, UTAH
.-. DATE: 1/80 PAGE 24 OF 2
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APPENDIX "B"

QUALIFICATION TEST REPORT

OTR - 2191

SECTION A

INSPECTION TEST DATA SHEETS

S/N 0003

V

FIBER SCIENCE, INC. NO. QTR-21 91-001

SALT LAKE CITY, UTAH
DATE: 4/6/82 PAGE OF
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INSPECTION TEST DATA SHEEr

QTR-2191 SECTION "A"

.,spection Acti vi ty (C36'Z SO.,SvC Ac-' , . ... . &'"ei

Tank Serial No. _ _ _ _ _ _-__ F.S.T ot_,_. __-. _-,._-

Inspection Date 4./,5- & / Government Rep. u..

INSPECTION EQUIPMENT REVIEW
V

Ref. Para. 4.1 List of inspection equipment used to verify the
requirements of this procedure. List working
condition, verify if equipment has been regularly
calibrated and last calibration date.

WORKING REGULARLY LAST CALIBRATION

ITEM CONDITION CALIBRATED DATE

* 2. C)-1" 6iu, _____L ~ 6

3. PL,/F 7Z'"7 __ _ _5_____

4.

I 5.

6.

7.

l 8.

9.

10.

~11.

12.

13.

14.

FIBER SCIENCE, INC. NO. QTP-2191 Section "A"

,- _-_ .'LII I 'm"" .. SALT LAKE CITY, UTAH
_''-' DATE: 12/1/80 PAGE 15 OF 24



INDIVIDUAL INSPECTION

Ref. Para. 4.2: Individ,,l Inspections performed

~. ,~7&~'&y'J ,MCbc-AI25 D ate_____

INTERNAL ULEANLINESS INSPECTION

Ref. Para 4.2.1: LiNT-FREE CLOTH WIPE INSPECTION

INSPECTION

ITEM REMARKS TAMP'

Liner ,Vcve ._, ___

Frames

Tubing _ _ _ _

Bellmouth -

Others: _

2.

3.

4.

._.', FIBER SCIENCE, INC. NO. QTI-2191 Section "A"

.. .... /, .. SALT LA"H.E CITY, UTAH
-":T:". '--"""DATE: 12/1/80 PAGE 16 OF 2
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INSPECT LINER FOR LEAKAGE

Ref. Para 4.2.2: LINER PROOF PP-

1SPECTION

ITEM REMARKS STAMP

2.. _ .,j psi _ -_____ _

Soap Bubble Test

Leaks (If any)

* INSPECTION
LOCATION REMARKS STAMP

2.

3.

4.

LINER DIAMETER INSPECTION

Ref. Para. 4.2.3: LINER MEASURED TO THE REQUIREMENTS OF FIGURE 1
INSPECTION

LOCATION DIAMETER STAMP

A. 2o.-o -,

B . "- ,-_._-_"_ _

D. _ _ _ _ _-_ _-_._

COMPOSITE CONSTRUCTION INSPECTION

Ref. Par 1.2.4: Comoosite Construction Inspection performed

By _ __-___ Date /i '7/

FIBER SCIENCE, INC. NO. QTP-2191 Section "A"

ATE:SALT LAKE CITY, UTAH
DATE: 12/1/80 PAGE 17 OF 2



FILAMENT WINDING EQUIPMENT

Para. 4.2.4.1: INSPECT EQUIPMENT CAPABILIT TP"

ITMINSP.
ITEM D EMARKS STAMP

Circumferential Cotiuui,,ties _ _"_ _

Helical Capabilities

Machine Program

ROVING DEGRATION

INSP.
Ref. Para. 4.2.4.2: ITEM REMARKS STAMP

Fiber Creel _ ___

Resin Bath

Spreader Bar

Winding Eye :

Guide Eyes (If Applicable)

Direction Control Bars

v (If Applicable)

ROVING GAP

Ref. Para. 4.2.4.3: SHALL NOT EXCEED .25 INCHES

INSP.
LOCATION REMARKS STAMP

1.
2.

3._

4.

' " ' ' " FIBER SCIENCE, INC. NO. QTP-2191 Section "A"

:,. . , " SALT LAKE CITY, UTAH
--I-" D. .C A T _: 2 / 1 / 8 0 P A G E 1 8 O F 2 4



ROVING BRIDGING
I.

4.2.4.4: SHALL NOT EXCEED .50 INCHES BY 12."

INSP.
LOCATION RE' "K' STAMP

2.

3.

4.

ROVING SLIPPAGE

Ref. Para. 4.2.4.5: SHALL NOT EXCEED .25 INCHES

4 INSP.
LOCATION REMARKS STAMP

1 . _ _ _ "_ _ _ _ _ _ ___

2.

3.

40 4.

ROVING KNOTS

Ref. Para. 4.2.4.6: SHALL NOT EXIST WITHOUT REMOVAL

INSP.
LOCATION REMARKS STAMP

2.

3.

4.

" FIBER SCIENCE, INC. NO. QTP-2191 Section "A"

.-. .~ SALT LAKE CITY, UTAH

DATE: 12/1/80 PAGE 19 OF 24



ROVING RESIN CONTROL

4.2.4.7: VERIFY COMPLETE INPREGNATION

REMARKS: ___-- Z

INSPECTION STAMP:

UNIFORM COMPOSITE CONSTRUCTION

Ref. Para. 4.2.4.8: VERIFY MANUFACTURING PROCESS IN COMPLIANCE WITH
ENGINEERING REQUIREMENTS, INCLUDING WEIGHT

INSP.
ITEM REMARKS STAMP.

* Liner Weight_ _ __ _

Manufacturing* _

Process Compliance

Cured Assembly Weight

COMPOSITE CONSTRUCTION TESTING

Ref. Para. 4.2.5: Composite Construction Testing performed

By At 6i~ -e - Date______

~ .. IBER SCIENCE, INC. NO. QTP-2191 Section "A"

SALT LAKE CITY, UTAH
DATE: 12/1/80 PAGE 20 OF 24



RESIN CONTENT

-ara 4.2.5.1 Verify resin content of anr .0 feet
of impreqnated rovin 7._-by'volIume. -

ITEM LL..,JTH WEIGHT
Dry S-2 Glass Roving .. .,>0 S.Q 2',.

Impregnated Roving -0

Calculated Resin Content 0 3.,/

Remarks:

LAP SHEAR TESTING

REF: Para. 4.2.5.2 Prepare LaD Shear per Figure 3.

NOTE: Test method per ASTM-D-1002 method 64 (minimum
value 200 psi)

SAMPLE CURE TEMP. CURE TIME TEST VALUE

"1 -7g C ey, ~-. ______

|-,

22

4.4

FIBER SCIENCE, INC. NO. QTP-2191 Section "A"

SALT LAKE CITY, UTAH

" -DATE: 12/1/80 PAGE 21 OF 24



COMPOSITE SANDWICH CORE

REF: Para 4.2 rify 250 psi compressive strength.

NOTE: Either a or b must comply.

1. Certified vendor test.

Remarks: C"/ 2, 63/ .3 Z- 2q/ 4/6

4,438 P/2 ,a,#

- x 4 CEC /z-j.0

b. Lab test of 5 samples from each batch or lot
each from a different sheet in the batch.

Item Tested Comprestive Strength

1

O 2

3

4

5

6

.:.FIBER SCIENCE, INC. NO. QP29 eto A
i SALT LAKE CITY, UTAH

( P- DTE:12/l/80 PAE22 OF 24
D PAGE

2 _ _ _ _ _ _



STRUCTURAL COMPOSITE CURING

REF: Para 4.' 5.4 Verify proper cure cycle to design req'

CURE TEMPERATURE

Design Requirements Actual Values

Stage 1 I -'
10 Dr

Stage 2 0/ 2Z '

Stage 3 -0 0

Stage 4 /

TIME AT TEMPERATURE

Design Requirements Actual Values

Stage 1_ L, ./ . .

Stage 2 . 4/i'5 '//4" s I.-'

Stage 3 /'/-/de-s '/ '

Stage 4

NOTE: If temperature recorder was used, attach a
copy of recorder sheet.

FIBER SCIENCE, INC. NO. QTP-2191 Section "A"
' ': - SALT LAKE CITY, UTAH

"ATE: 12/1/80 23 OF 24
DAT:: PAGEOF

-SI 100.,4/79 -- . .



EVALUATION OF DA

K TANK LINER FABRICATION:

FILAMENT WINDING OF TANK:

TANK COMPOSITE CURING:V

EXAMINATION OF CURED,*

-S.-,L-- QTP- 2191 Section "A"

FIBER SCIENCE, INC. NO. Tc

. "- SALT LAKE CITY, UTAH
W1 _____"- ____---___.__ DATE: 12/1/80 PAGE 24 O 24

--- --- --- -- --- --- --- --
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APPENDIX "B"

QUALIFICATION TEST REPORT

QTR - 2191

SECTION A

INSPECTION TEST DATA SHEETS

4S/N 0004

I.

FIBER SCIENCE, INC. NO. QTR-2191-001

SAJ.T LAKE CITY, UTAH

DATE: 4-6-82 PAGE OF

. i . i i r -'



INSr'ECTION TEST DATA SHEET

QTR-2191 SECTION "A"

Inspection Activity fj8 _ v Acti v ity Qual1i ty Engr. 4::A

Tank Serial No. v__ _o F.S.I. Test Engr. __________

Inspection Date 4/ /.5/1 Government Rep. ____________

INSPECTION EQUIPMENT REVIEW

*Ref. Para. 4.1 List of inspection equipment used to verify the
requirement. of this procedure. List working
condition, verify if equipment has been regularly
calibrated and last calibration date.

W4ORKING REGULARLY LAST CALIBRATION
ITEM CONDITION CALIBRATED DATE

1. 2 CALr 9ex~s 00oi 1-)__ ______5__7__6

2. 6G- __ _ _V s p 4 4 8

.:_.

5. _ _ _ _ _ __ _ _ _ _

8.__ _ _ _ _ _ __ _ _ _ _ _ _ _

10. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

",+.

12. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

TFIBER SCIENCE. INC. NO. 07-2191 Section "A"

SALT LAKE CITY, UTAH
DATE: 12/1/80 PAGE 15 OF 2

.................................................................................... X.................
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INDIVIDUAL INSPECTION

Ref. P--a. 4.2: Individual Inspections performed

By 0 t

INTERNAL CLEANLINESS INSPLEiION

Ref. Para 4.2.1: LINT-FREE CLOTH WIPE INSPECTION

INSPECTION
9 ITEM L EMARKS --STAMP'

Liner

Frames i__ __ _,_ _- _ _ __

Tubing /___ eT_ Z___

Bel imouth________ __ ____
4 I

Others:

2.

3.

~4.

FIBER SCIENCE, INC. No.QTP-2191 Section "A"

, -.. - SALT LAKE CITY, UTAH

DATE: 12/1/80 PAGE OF

i Ap %e*~'*- v - - - - -- . - . -



i-

INSPECT LINER FOR LEAKAGE

.#

4.2.2: LINER PROOF PRESSURE

INSPECTION
ITEM REM' - STAMP

V 2.0 t .25 psi Mo/ -vE

Soap Bubble Test

Leaks (If any)

INSPECTION

LOCATION REMARKS STAMP

2.

3.

4.

LINER DIAMETER INSPECTION

Ref. Para. 4.2.3: LINER MEASURED TO THE REQUIREMENTS OF FiGURE 1

INSPECTION

LOCATION DIAMETER STAMP

A. __ 5, 6- __

B. 4/, .____

0. _ -- _._-_ _ _

COMPOSITE CONSTRUCTION INSPECTION

Ref. Para. 4.2.4: Composite struction InsDection performed

By -2 \ _- Y-f-_-- Date ,3-3

FIBER SCIENCE, INC. NO. QTP-2191 Section "A"

SALT LAKE CITY, UTAH
-. *"-' -"DATE: 12/1/80 PAGE OF 24

- , . . - ,m,-. - ; - : ". . - .- . - -r.- - -. -.-_.-- - .- -- -.' - -_ ° - __ - - -



FILAMENT WINDING EQUIPMENT

Ref. Para. 4.2.4.1: INSPFrT ,.APABILITIES

INS.
ITEM REMARKS STAMP

6 , Ircumfereni._, Capabilities "__ _
-

_ _

Helical Capabilities_,. _

Machine Program

9

ROVING DEGRATION

INSP.
Ref. Para. 4.2.4.2: ITEM REMARKS STAMP.

Fiber Creel

Resin Bath

Spreader Bar

Winding Eye "_,

Guide Eyes (If Applicable)

Direction Control Bars
(If Applicable)

ROVING GAP

Ref. Para. 4.2.4.3: SHALL NOT EXCEED .25 INCHES

INSP.
LOCATION REMARKS STAMP

1. __ _____

2.

3.

-- 4 .

FIBER SCIENCE, INC. NO. QTP-2191 Section "A"

SALT LAKE CITY, UTAH

DATE: 12/1/80 PAGE 18 OF 24

4- - . -.. 1



ROVING BRIDGING

Ref. Para. 4.2.4.4: ,EED .50 INCHES BY 12.00 INCHES

LOCATION REMARKS STAMP

v1. /VC j (,

2.

*4.

ROVING SLIPPAGE

. Ref. Para. 4.2.4.5: SHALL NOT EXCEED .25 INCHES

INSP.
LOCATION REMARKS STAMP

1. ___ _o __ __ _ __

2.

3.

4.

, ROVINIG KNOTS

Ref. Para. 4.2.4.6: SHALL NOT EXIST WITHOUT REMOVAL

*: INSP.
LOCATION REMARKS STAMP

1. _L__ 'j/vg
2.

3.

4.

. - FIBER SCIENCE, INC. NO. QTP-2191 Section "A"/ " SALT LAKE CITY, UTAH

" *"- " SAL"LKE"ITUDATE: 12/1/80 PAGE 19 OF 24



ROVING RESIN CONTROL

Ref. Para. 4.2.4.7: VERIFY COMMD,,,'O

REMARKS:__________ ___

v INSPECTION STAMP:____________________

UNIFORM COMPOSITE CONSTRUCTION

Ref. Para. 4.2.4.8: VERIFY MANUFACTURING PROCESS IN COMPLIANCE WITH
ENGINEERING REQUIREMENTS, INCLUDING WEIGHT

INSP.
ITEM REMARKS STAMP

0 Liner Weight_________________

Manufacturing.

Process Comnpl iance____________

Cured Assembly Weight_____________ _____

COMPOSITE CONSTRUCTION TESTING

Ref. Para. 4.2.5: Composite Construction Testing performed

F By Date - ~/

FIBER SCIENCE, INC. NO. QTP-2191 Section "A"

~ SALT LAKE CITY, UTAH
-DATE: 12/1/30 PAGE 20 OF 24

----------------------------------------------------------



V

RESIN CONTENT

REF: Para 4.2 " ify resin content of approximately 50 feet
impreqnated rovinq. Shall be 500 1 b o Dy

voI ume.

W ... LENGTH _.___,,,

Dry S-2 Glass Roving 3-f .3

Impregnated Roving _ - _ 
I

____.

Calculated Resin Content .3i.,1/

Remarks:

LAP SHEAR TESTING

REF: Para. 4.2.5.2 Prepare Lap Shear per Figure 3.

NOTE: Test method per ASTM-D-1002 method 64 (minimum
value 200 psi)

SAMPLE r,E TEM P.C T'IE TEST VALUE

2

~3

4

5

:'t" .FIBER SCIENCE, INC. NO. QTP-2191 Section "A"

U) -"'-' ' "' SLT AK CTYUTH DATE: 12/1/80 PAGE 21 OF 24



COMPOSITE SANDWICH CORE

cra 4.2.5.3 Verify 250 Dsi compress4

NOTE: Either a or b must 'em̂ ''

or a. Certified vt. St.

Remarks: - / .. /-5/3/ To6 Z 242

, PS' 2...11,S/"

* ~~~/L iLC./v,1 c_ ZI~-

b. Lab test of 5 samples from each batch or lot
each from a different sheet in the batch.

Item Tested Compres~ive Strength

• 2

3"

4

6

"-" "" ..."=- FIBER SCIENCE, INC. NO. QTP-2191 Section "A"

: -SALT LAKE CITY, UTAH

"---.---- DATE: 1//0 PAGE 22 OF 2

1 ________________________________



+ . . - ,< ,- -' . " .

STRUCTURAL COMPOSITE CURING

R PEF: Para 4.2.5.4 Verify cycle to design requirements.

CURE TEMPERATURE

r:sign Requ. _nts Actual Values

Stage 1 I =-20'P /3 1

Stage 3 2 7iS/o" ___,__

Stage 4 -2

TIME AT TEMPERATURE

Design Requirements Actual Values

Stage 1 ,Je/ _-___- ___-__

Stage 2 .4-'_

Stage 4

0 NOTE: If temperature recorder was used, attach a
copy of recorder sheet.

6f

" FIBER SCIENCE, INC. NO. QTP-2191 Section "A"

SALT LAKE CITY, UTAH
DATE: 12/1/80 PAGE 23 OF 24

(S SI 100-4/79



4 - - --

EVALUATION OF DATA

TANK LINER FABRICATION:

FILAMENT WINDING OF TANK:S

TANK COMPOSITE CURING:

EXAMINATION OF CURED:__

-- FIBER SCIENCE, INC. NO. 219 Section A

SALT LAKE CITY, UTAH
OATE: 12/1/80 PAGE 24 O 24

----------------------
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APPENDIX "B"

QUALIFICATION TEST REPORT

QTR - 2191

SECTION A

INSPECTION TEST DATA SHEETS

S/N 0005

FIBER SCIENCE, INC. NO. QTR-91 91-001

SALT LA.E CITM, UTAH
DATE: 4-6-32 PAGE OF



"T""

INSPECTION TES- DATA SHEET

QTR-2191 SECTION "A"

Inspection Activity FAS/ Activity Quality Engr.- 6'6.

Tank Serial No. 005 F.S.I. Test Engr.

inspection Date 2-I- -,/ Government Rep.

INSPECTION EQUIPMENT REVIEW

Ref. Para. 4.1 List of inspection equipment used to verify the
requirements of this procedure. List working
condition, verify if equipment has been regularly
calibrated and last calibration date.

WORKING REGULARLY LAST CALIBRATION

ITEM CONDITION CALIBRATED DATE

1.- ?- S
V2. 5Al;,7,

3. P-Cr 140:_C __ s_____

4. e4 Z,_ /e S_ C2

5.

'

6.

7.

8.

9.

i2.

13.

14._

. ,"-i-- FIBER SCIENCE, INC. NO. QTP-2191 Section "A"

-s SALT LAKE CITY, UTAH

DATE: 12/1/80 PAGE 15 OF 24

S f.nn.417q



- - .- * .-11 % W 1-. X:' .9 * 1 . -, 77

INDIVTDUAL INSPECTION

49

Ref. Para. 4.2: Individual Inspections performed
B~y~'6"D Date " <

INTERNAL CLEANLINESS INSPECTION

Ref. Para 4.2.1: L:NT-FREE CLOTH WIPE INSPECTION

INSPECTION
ITEM REMARKS STAMP

Liner A_ _ _ _ _ _ _ T_ '_ _ _. _

Frames ZY',-- _

Tubing _.._ L____T

BelImouth -r... ,OT, __7-

Others :

qP1.__ _ _ _ __ _ _ _

2.

3.

9 4.

FIBER SCIENCE, INC. NO. QTP-2191 Section "A"

. SALT LAKE CITY, UTAH
DAT: PGE16 24

-_ "-=_ _"_"_ _A T E:1 2 1 / 8 0 PA G E O F

rll 100.4/79



INSPECT LINER FOR LEAKAGE

Ref. Para 4.2.2: LINER PROOF PRESSURE

ITEM RMARKSINSPECTION
ITEMEMARK STAMP

2.0 t .25 psi______

Soap Bubble Test___________ _______

Leaks (If any)__ _ _ _ _ _ _ _ _ _ _ _

INSPECTION

LOCATION REMARKS STAMP

4. _ _ _ _ _ _ _ _ _ _

LINER DIAMETER INSPECTION

Ref. Para. 4.2.3: LINER MEASURED TO THE REQUIREMENTS OF FIGURE 1

INS PECT ION
LOCATION DIAMETER STAMP

A. 0__ _ _ _ _ __ _ _ _ _ _

B._ _ _ _ _ _ _ __ _ _ _

D. __ _ _ ___/_ _ _ _ _

COMPOSITE CONSTRUCTION INSPECTION

Ref. Para. 4.2.4: Composite Construction Inspection perfcr-med

By 4~6,,-Date 2-1/r--/

- -.-- ~- FIBER SCIENCE, INC. NO. QTP-2191 Section 'A" ____

SALT LAKE CITY, UTAH
DAT: 1/1/0 PGE17 24

DATE 12//80 AGE OF

...............................................



FILAMENT WINDING EQUIPMENT

Ref. Para. 4.2.4.1: INSPECT EQUIPMENT CAPABILITIES

INSP.
ITEM REMARKS STAMP

Circumferential Capabilities __.,___"________

Helical Capabilities______ _____ _ __

Machine Program - P "_ _

ROVING DEGRATION
INSP.

Ref. Para. 4.2.4.2: ITEM REMARKS STAMP

Fiber Creel ___ __ __,___ __ __:\___ _ __ __

Resin Bath "_

Spreader Bar _'

Winding Eye _

Guide Eyes (If Applicable)__

* Direction Control Bars(If Applicable)

ROVING GAP

Ref. Para. 4.2.4.3: SHALL NOT EXCEED .25 INCHES

iNSP.
LOCATION REMARKS STAMP

2. /___ ____ _ _-- ' "

2.

~3.

4. _ _ _ _ _ _ _ _ _ _

, FIBER SCIENCE, INC. NO. QTP-2191 Section "A"

SALT LAKE CIT-Y, UTAH

* jDATE: 12/1/80 PAGE 18 OF 24



ROVING BRIDGING

Ref. Para. 4.2.4.4: SHALL NOT EXCEED .50 INCHES BY 12.00 INCHES

INSP.
LOCATION REMARKS STAMP

2.

3.

~4.

ROVING SLIPPAGE

Ref. Para. 4.2.4.5: SHALL NOT EXCEED .25 INCHES

INSP.
LOCATION REMARKS STAMP

3 . / V CA _ _ _ _ _ _ _

2.

3.

4.

ROVING KNOTS

Ref. Para. 4.2.4.6: SHALL NOT EXIST WITHOUT REMOVAL

INSP.

LOCATION REMARKS STAMP
/ __\

;,, 1. ____ ____ ____ __

2.

3.

4.

FIBER SCIENCE, INC. NO. QTP-2191 Section "A"

.-" SALT LAKE CITY, UTAH
DATE: 12/1/80 PAGE 19 OF 24

FS 100-4/79



f7,

ROVING RESIN CONTROL

Ref. Para. 4.2.4.7: VERIFY COMPLETE INPREGNATION

REMARKS: 6 e,,E 7,4b6 6

INSPECTION STAMP:

UNIFORM COMPOSITE CONSTRUCTION

Ref. Para. 4.2.4.8: VERIFY MANUFACTURING PROCESS IN COMPLIANCE WITH

ENGINEERING REQUIREMENTS, INCLUDING WEIGHT

INSP.
ITEM REMARKS STAMP

Liner Weight ,5."',6

Manufacturing O ,' __" _

Process Compliance_ _ _ _ _

Cured Assembly Weight - > _
,

____

COMPOSITE CONSTRUCTION TESTING

Ref. Para. 4.2.5: Composite Construction Testing performed

By \ , -c,-. . Date -- ,-

FIBER SCIENCE, INC. NO. QTP-2191 Section "A"

SALT LAKE CITY, UTAH
DATE: 12/1/80 PAGE 20 OF 24

rci innf.4/79



RESIN CONTENT

REF: Para 4.2.5.1 Verify resin content of approximately 50 feet
of imtreqnted rovinq. Shall be 50% . b%6 by
volume.

ITEM LENGTH WEIGHT

Dry S-2 Glass Roving ,:P _ C__O

Impregnated Roving .,2c _ 5 .:

Calculated Resin Content Q;, iZ,

Remarks:_________________________

LAP SHEAR TESTING

REF: Para. 4.2.5.2 Prepare Lap Shear per Figure 3._

NOTE: Test method per AST-O-1002 method 64 (minimum
value 200 psi)

SAMPLE CURE TEMP. CURE TIME TEST VALUE

23 b - .' ,.... /

4// Z
5 ,,Z , /

6

; FIBER SCIENCE, INC. NO. QTP-2191 Section "A"

- - SALT LAKE CITY, UTAH

DATE: 12/1/80 PAGE 21 OF 24



. COMPOSITE SANDWICH CORE

try

REF: Para 4.2.5.3 Verify 250 psi compressive strenoth.

NOTE: Either a or b must comply.

a. Certified vendor test.

Remarks: rS" ? , ,4 7,3/ Z /L2':',

b. Lab test of 5 samples from each batch or lot

each from a different sheet in the batch.

.40 Item Tested Comorestive Strength

2

3:

4

5

• - -:-z _-. :SA LT LA K E C IT Y , U T A H
C ":-'- ATE:12/1/80, G- 22 OF24

rc i nn.4l,7'9



STRUCTURAL CO'POSITE CURING

REF: Para 4.2.5.4 Verify proper cure cycle to design requirements.

CURE TEM.PERATURE

Design Requirements Actual Values

Stage 1 _/i-S-00-J'-

Stage 2 > .'" o
Stage 3 _______,___._

iP Stage 4

TIME AT TEMPERATURE

Design Requirements Actual Values

Stage 1 '-, s5 _" __--_

Stage 2 _._____-_- ____-_

1 Stage 3 _-._,________,'__

Stage 4_

NOTE: If temperature recorder was used, attach a
copy of recorder sheet.

-;--* - FIBER SCIENCE, INC. No. QTP-2191 Section "A"

.... SALT LAKE CITY, UTAH
- "..q-'%\\ DATE: 12/1/80 PAGE 23 OF 24

;S1 1o-1/79



EVALUATION OF DATA

ey TANK LINER FABRICATION: EVALUATIONOFDATA

FILAMENT WINDING OF TANK:

p

TANK COMPOSITE CURING:

EXAMINATION OF CURED.'_

("I

-_ --. FIBER SCIENCE, INC. NO. QTP- 2191 Section "A"

- SALT LAKE CITY, UTAH

DATE: 2/1/80 PAGE 24 OF 24

PSI.100-4/79



/2

IIN.

l'N

co Oe

Cl

17/



APPENDIX "B"

QUALIFICATION TEST REPORT

QTR - 2191

SECTION A

NlSPECTION DATA SHEETS

-S/N 0006

- S FIBER SCIENCE, INC. NO. MT-2191 -001

- SALT LAKE CITY, UTAH
DATE: 468' PAGE OF

(9il



INSPECTION TEST DATA SHEET

QTR-2191 SECTION "A"

Inspection Activity .. Activity Quality Engr.,".

Tank Serial No. C F.S.I. Test Engr.

Inspection Date ,'-74O- 6/ Government Rep.

INSPECTION EQUIPMENT REVIEW

Ref. Para. 4.1 List of inspection equipment used to verify the
requirements of this procedure. List working
condition, verify if equipment has been regularly
calibrated and last calibration date.

pf
WORKING REGULARLY LAST CALIBRATION

ITEM CONDITION CALIBRATED DATE

7-2.

3. i_

4. y

11.

62.

10.

14.

5.FIBER SCIENCE, INC. NO. QTP-2191 Section "A"

ii~ . '- - DATE: 12/1/80 PAGE 15 OF 24



INDIVIDUAL INSPECTION

Ref. Para. 4.2: Individual Inspections performed

By 6-. ,t7 re, / ,. 0-cscF Date "-

INTERNAL CLEANLINESS INSPECTION

Ref. Para 4.2.1: LINT-FREE CLOTH WIPE INSPECTION

INSPECTION
ITEM REMARKS STAMP

Liner _ _ _ _

Frames _ _ _-__ _ _ _

Tubing _

Be lmouth /'

Others:

2.

3.

4.

FIBE SCIENCE, INC. NO.QTP-2191 Section "A"

L O "" -: "'"DATE: !2/I/80 PAGE 16OF 2

3. ___ ___ ___ __ ___ _,___ ___ __



INSPECT LINER FOR LEAKAGE

Ref. Para 4.2.2: LINER PROOF PRESSURE

* INSPECTION
ITEM REM1ARKS STAMP

2.0 t .25 psi ,,________, _ (2.
Soap Bubble Test

Leaks (If any)

'P INSPECTION
LOCATION REMARKS STAMP

2.

3.

4.

LINER DIAMETER INSPECTION

Ref. Para. 4.2.3: LINER MEASURED TO THE REQUIREMENTS OF FIGURE 1

INSPECTION
LOCATION DIAMETER STAMP

A.__ _ _ _ _ _ _ _ _ __ _ _ _

B. .2

C. 2- .? 

D. 2 _,_ _ __ _ _

COMPOSITE CONSTRUCTION INSPECTION

Ref. Para. 4.2.4: Composite Construction Inspection performed

By ', .. /-i, - Date ' -

-. FIBER SCIENCE, INC. NO. QTP-2191 Section "A"

SALT LAKE CITY, UTAH
DATE: 12/1/80 PAGE 17 OF 24



FILAMENT WINDING EQUIPMENT

Ref. Para. 4.2.4.1: INSPECT EQUIPMENT CAPABILITIES

INSP.
ITEM REMARKS STAMP

Circumferential Capabilities ,__-__.

Helical Capabilities

Machine Program

ROVING DEGRATION

INSP.
Ref Para. 4.2.4.2: ITEM REMARKS STAMP

Fiber Creel ."__

Resin Bath

Spreader Bar

Winding Eye ' °-

Guide Eyes (If Applicable)

Direction Control Bars
(If Applicable)

ROVING GAP

0 Ref. Para. 4.2.4.3: SHALL NOT EXCEED .25 INCHES

INSP.
LOCATION REMARKS STAMP

2.-

3.

1 _ _ __SALT LAKE CITY, UTAH '

"''_: DATE: 12/1/80 PAGE 18 OF 24

rq,11 On-4/Tg



*

ROVING BRIDGING

Ref. Para. 4.2.4.4: SHALL NOT EXCEED .50 INCHES BY 12.00 INCHES

INSP.
LOCATION REMARKS STAMP

1. ,"_____,,_______-,__.,'. v .

2.

3.

4.

ROVING SLIPPAGE

Ref. Para. 4.2.4.5: SHALL NOT EXCEED .25 INCHES

INSP.
LOCATION REMARKS STAMP

3.

4.

ROVING KNOTS

Ref. Para. 4.2.4.6: SHALL NOT EXIST WITHOUT REMOVAL

INSP.
LOCATION REMARKS STAMP

-•

~2.

3.

4.__ _ _ _ _ _ _ _ _ _ _ __ _ _

" FIBER SCIENCE, INC. NO. QTP-2191 Section "A"

S- __ - - SALT LAKE CITY, UTAH
DATE. 121/80 PAGE' 19 OF 24

rlt 100-4179



ROVING RESIN CONTROL

Ref. Para. 4.2.4.7: VERIFY COMPLETE INPREGNATION

REMARKS:

INSPECTION STAMP:

UNIFORM COMPOSITE CONSTRUCTION

Ref. Para. 4.2.4.8: VERIFY MANUFACTURING PROCESS IN COMPLIANCE WITH
ENGINEERING REQUIREMENTS, INCLUDING WEIGHT

INSP.
ITEM REMARKS STAMP

Liner Weight _2__,_ ___

Manufacturing /', _

Process Compliance___

Cured Assembly Weight 2 3- -

COMPOSITE CONSTRUCTION TESTING

Ref. Para. 4.2.5: Composite Construction Testing performed

By , ___Date .5 w

FIBER SCIENCE, INC. NO. QTP-2191 Section "A"

SALT LAKE CITY, UTAH
DATE: 12/1/80 PAGE 20 OF 24

FS .100-4/79



W W

RESIN CONTENT

REF: Para 4.2.5.1 Verify resin content of approximately 50 feet
of imoregnated rovina. Shall be 50% . b" by
volume.

ITEM LENGTH WEIGHT

Dry S-2 Glass Roving .2, ,

Impregnated Roving __ "-" _ ,,__-

Calculated Resin Content -- ' ,/,

Remarks:

P LAP SHEAR TESTING

REF: Para. 4.2.5.2 Prepare Lap Shear per Figure 3.

NOTE: Test method per ASTM-D-1002 method 64 (minimum
value 200 psi)

ArPLE CURE TEMP. CURE lIME TEST VALUE

2 \,s , - / S'

3/cT .- A /

£e 4/ )/c"- (Z 5/

5 j 2 &r5/

6

- - FIBER SCIENCE, INC. NO. QTP-2191 Section "A"

SALT LAKE CITY, UTAH
-2-" [DATE:. 12/1/80 PAGE 21 OF 24

CC 4C 4l



-,. *' '

COMPOSITE SANDWICH CORE

REF: Para 4.2.5.3 Verify 250 psi compressive strength.

NOTE: Either a or b must coir ly.

a. Certified vendor test.

Remarks: ,,' C2 71 ) "- '' -2-.-

f 
'2

b. Lib test of 5 samples from each batch or lot
:,,ch from a different sheet in the batch.

item Tested CompresSive Strength

2

4

[""; FIBER SCIENCE, INC. NO. QTP-2191 Section "A"..

DATE: 12/1/80 _PAGE 22OF_24

r ___ __1.___1_ ___ ___ __4__7___



STRUCTURAL COMPOSITE CURING

REF: Para 4.2.5.4 Verify proper cure cycle to design requirements.

CURE TEMPERATURE.

Desig~n Requirements Actual Values

Stage I- ____________ /5

Stage2 & C c '-YC

Stage 3-- *'~'I

Stage 4 _________ _________

TIME AT TEMPERATURE

Design Requirements Actual Values

Stage 1 e. / ______________ i --

Stage 2 I

00 Stage 3____________

Stage 4 ________

NOTE: If temperature recorder was used, attach a
copy of recorder sheet.

SATLK0IY TH _______________

'< FIBER SCIENCE, INC. NO. QTP-2191 Section "A"

I12/1/80 2 F2
DATE, PAGE23 4

PSi 100-4/79



wjrr"T TANK RIE FFABRICATION:i

EVALUATION OF DATA

TANK LINER FABRICATION: ____________________________

FILAMENT WINDING OF TANK:

I
TANK COMPOSITE CURING:______________________________

EXAMINATION OF CURED_.

t 0

S .. - FIER SCIENCE, INC. . QTP- 2191 Section "A"

SALT LAKE CITY, UTAH

,--- DATE: 12//80 PAGE 24 OF

rSI.1004/79
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APPEIDIX "B"

QUALIFICATION TEST REPORT

SECTION B

Jf PRODUCT EXAMINATION DATA SHEETS

S/I 0001

FIBER SCIENCE, INC. NO. QTR-2191-0O1

SALT LAKE CITY, UTAH 4-6-82
4-A 2: PAGE OF

DATE

[_ . .



* PRODUCT EXAMINATION DATA SHEET

QTR-2191 SECTION "B"

Inspection Activity i .e Activity Quality Engr. d- -

Tank Serial No. dYL'9  F. S. I. Test Engr. b, L/.i '

Inspection Date Government Rep. \,. ,\wvas

PRODUCT EXAMINATION EQUIPMENT REVIEW

Ref. Para. 4.1 List of examination inspection equipment used
to verify the requirements of this procedure.
List working condition, verify if equipment has
been regularly calibrated and last calibration date.

WORKING REGULARLY LAST CALIBRATION
ITEM CONDITION CALIBRATED DATE

i1. 'U" ( 1~-l,_.( t. 6, ", ., v.' 2? c..-'

2. 6 (0 coiz

3. 07"- 3~," T1j t -)____ t4 ,

4.

5.

6.

7.

8.

9.

10.

11.

(0 12.

5. _______FIBER SCIENCE, INC. NO. QTP-2191 Section "B"

9. -_ _SALT LAKE CITY, UTAH

DATE: 1/14/81 PAGE 9 OF 16

FSI-100-4/79



SUBMISSION FOR EXAMINATION

Ref. Para. 4.2 VERIFY COMPLETION OF FOLLOWING:

Completion of all Operations on Job Card through
Final Assembly.

REMARKS:

Verified By ___________ Date C ,/k11 o9'

Completion of" Individual Inspection Requirements of
QTP-2191 Section "A".

REMARKS:

Verified By .________ Date /o//ll3 

FIBER SCIENCE, INC. NO. QTP-2191 Section "B"

.. SALT LAECITY, UA

SEDATE: 1/14/81 PAGE 10 'OF 16

- - -- - -



EXAMINATION OF PRODUCT

e-Ref. Para. 4.2.1 EXAMINED TO FOLLOWING CRITERIA

DESIGN DRAWINGS

Ref. Para. 4.2.1.1 TANK CONFORMS TO INSTALLATION DRAWING 2191-001

REVISION __ --"_

ITEM REMARKS

IDENTIFICATION: -7" 14,IA:, 'c7 ,I&V0/7'-cci ACA

op

DIMENSIONS: .4(CC22"7/t)- , 1110, .

ASSEMBLY COMPLETENESS: /Q'y" CC.- 4 ' c-

FIBER SCIENCE, INC. NO. QTP-2191 Section "B"

SALT LAKE CITY, UTAH
DATE: 1/14/81 PAGE 11 OF 16



i-..

CONSTRUCTION

Ref. Para. 4.2.1.2 TANK CONSTRUCTED IN ACCORDANCE WITH INDIVIDUAL

INSPECTION REQUIREMENTS OF QTP-2191 SECTION A

COMRLIES WITH PARAGRAPH 3.2.4

REMARKS: __ _ _ _ __ _ __-

Yp

COMPLIES WITH PARAGRAPH 3.2.5

REMARKS: (2' PL&,C9_)

MATERIALS

Ref Para. 4.2.1.3 VERIFY CONSTRUCTION MATERIALS:

PURCHASED PARTS

REMARKS: .I.'-Z e , ,6-.6_.L"

RAW MATERIALS

4' REMARKS: 1A -/'6 /C/., <-C

/!

FIBER SCIENCE, INC. NO. QTP-2191 Section "B"
SALT LAKE CITY, UTAH

DATE: 1/14/81 PAGE 12 OF 16

. . .



WORKMANSH f P

Ref: Para. 4.2.1.4 TANK WORKMANSHIP IN ACCORDANCE WITH INDIVIDUAL

INSPECTION REQUIREMENTS OF QTP-2191 SECTION "A"

COMPLIES WtTH PARAGRAPH 3.2.4.3

REMARKS: D1D 111 07 , /- 24C--t7

COMPLIES WITH PARAGRAPH 3.2.4.4

REMARKS: t/.-01/, /), r .) L) A('o

COMPLIES WITH PARAGRAPH 3.2.4.5

REMARKS: V;,U'/  51it/-_ , .)f"

COMPLIES WITH PARAGRAPH 3.2.4.6

REM4ARKS: AVvC04 ,,/6& ; $.

FIBER SCIENCE, INC. NO. QTP-2191 SECTION "B"

SALT LAKE CITY, UTAH

DATE: 1/14/81 PAGE 13 OF 16
f-9



EXTERIOR SURFACE FINISH

Ref. Para. 4.2.1.5 TANK EXTERIOR SURFACE IN ACCORDANCE WITH TECHNICAL

EXHIBIT ASD/ENFEA-78

COMPLIES WITH PARAGRAPH 4.6.1.1

REMARKS: A/k 6,,7",- /F 4 c, ' .

EXTERIOR SURFACE MARKINGS

Ref. Para. 4.2.1.6 TANK EXTERIOR MARKINGS IN ACCORDANCE WITH INSTALLATION

DRAWING 2191-001

COMPLIES WITH DRAWING AND PARAGRAPH 3.10.2. of ASD/

ENFEA-78

REMARKS: 7'/t). I/,4)5 CP/r ,-. <

L 7K: U~ Lk

FIBER SCIENCE, INC. NO. QTP-2191 Section "B"

~ SALT LAKE CITY, UTAH

/mDATE: 1/14/81 PAGE 14 0" 16

_________



INTERCHANGEAB ILITY

Ref. Para. 4.2.1.7 INTERCHANGEABILITY OF ALL REPLACEABLE OR INTERFACE

PARTS

INTERCHANGEABILITY WITH PYLON MASTER GAGE

REMARKS: • ^ "

INTERCHANGEABILITY OF REPLACEABLE PARTS

PART NO. REMARKS

2.

5.

6.

7.

8.

9.

10,

11.

~12.

SFIBER SCIENCE, INC. NO. QTP-2191 Section "B"
SALT LAKE CITY, UTAH .

DATE: 1/14/81 PAGE 15 "'F16

6 . ,• . _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _



* ,W - , . ,;. o ,-77 .'-. ',- - "

EVALUATION OF DATA

DESIGN:

CONSTRUCTION:

(p

WORKMANSHIP: _____________________________

EXTERIOR FINISH:

FIBER SCIENCE, INC. NO. QTP-2191 Section "B"

SALT LAKE CITY, UTAHi

DATE: 1/14/81 PAGE 16 OF 16



APPENDIX "B"

QUALIFICATION TEST REPORT

QTR - 2191

SECTION B

PRODUCT EXAMINATION DATA SHEETS

.S/N 0003

,p

(F

FIBER SCIENCE, INC. NO. OTR-2191-0O01

SALT LAKE CITY, UTAH r
DATE: 4-6-82 PAGE OF

------------------------------------



PRODUCT EXAMINATION DATA SHEET

QTR-2191 SECTION "B"

Inspection Artivity r:Jr. , Activity Quality Engr....,'-, -

Tank Serial No. "_ _ F. S. I. Test Engr..,. .

Inspection Date .- r-,z-C. I Government Rep, i

PRODUCT EXAMINATION EQUIPMENT REVIEW

P Fef. Para. 4.1 List of examination inspection equipment used
to verify the requirements of this procedure.
List worKing condition, verify if equipment has
been regularly calibrated and last calibration date.

WORKING REGULARLY LAST CALIBRATION
ITEM CONDITION CALIBRATED DATE

2. 5- 5 44c. _-____ _

3./i - " ,- v Th ,: .c 'i/5$ _-__" -

4.

5.

~6.

7.

8.

10.

11.

;L 12.

FIBER SCIENCE, INC. NO. QTP-2191 Section "B"

O"DATE: 1/14/81 PAGE 9 OF 16

MS-100-4/79



SUBMISSION FOR EXA4INATION

Ref. Para. 4.2 VERIFY COMPLETION OF FOLLOWING:

Completion of all Operations on Job Card through
Final Assembly.

REMARKS: C k (EA-L :

Verified By , Date .,. '

Completion of Individual Inspection Requirements of
QTP-2191 Section "A".

REMARKS:

Verified By ,, " Date , /,. ',-

FIBER SCIENCE, INC. NO. QTP-2191 Section "B"
SALT LAKE CITY, UTAH

DATE: 1/14/81 PAGE 10 OF 16

S- . . . . . . .



I R 9 1 W W S,

EXAMINATION OF PRODUCT

Ref. Para. 4.2.1 EXAMINED TO FOLLOWING CRITERIA

DESIGN DRAWINGS

Ref. Para. 4.2.1.1 TANK CONFORMS TO INSTALLATION DRAWING 2191-001

REVISION '2

ITEM REMARKS

IDENTIFICATION: ,,'. ... , . p"t '-

DIMENSIONS: ,- -'-74"t5 T'

ASSEMBLY COMPLETENESS: , r -,j-':2 -

FIBER SCIENCE, INC. NO. QTP-2191 Section "B"

_SALT LAKE CITY, UTAH

P11 /DATE: 1/14/81 PAGE 11 -OF 16



CONSTRUCTION

Ref. Para. 4.2.1.2 TANK CONSTRUCTED IN ACCORDANCE WITH INDIVIDUAL

INSPECTION REQUIREMENTS OF QTP-2191 SECTION A

COMFLIESWITH PARAGRAPH 3.2.4

REMARKS: _C-_,.tPL(E-

COMPLIESWITH PARAGRAPH 3.2.5

REMARKS: ,

MATERIALS

Ref Para. 4.2.1.3 VEFIFY CONSTRUCTION MATERIALS:

PURCHASED PARTS
/

REMARKS: C'.rlP+1 -, ,",' "TA ( C _

RAW MATERIALS

REMARKS:

FIBER SCIENCE, INC. NO. QTP-2191 Section "B"

SALT LAKE CITY, UTAH
DATE: 1/14/81 PAGE 12 OF 16

- .L-e -.--. ~ - - - .



WORKIANSH I P

Ref: Para. 4.2.1.4 TANK WORKMANSHIP IN ACCORDANCE WITH INDIVIDUAL

INSPECTION REQUIREMENTS OF QTP-2191 SECTION "A"

COMPLIES WITH PARAGRAPH 3.2.4.3

REMARKS: A'cvg/ )s ,l (

.2- /A/,' - 0: (rp 2;'f / I ,.-..7 c: 4.

COMPLIES WITH PARAGRAPH 3.2.4.4

REMARKS: " " "" ' ,,,.. , L ,-..

COMPLIES WITH PARAGRAPH 3.2.4.5

REMARKS: :.-: '^I,.7 1, . . " -

COMPLIES WITH PARAGRAPH 3.2.4.6

REMARKS: ., '.- "*,q -,

FIBER SCIENCE, INC. NO. QTP-2191 SECTION " O 1

SALT LAKE CITY, UTAH

DATE: 1/14/81 PAGE 13 -OF 16_



EXTERIOR SURFACE FINISH

Ref. Para. 4.2.1.5 TANK EXTERIOR SURFACE IN ACCORDANCE WITH TECHNICAL

EXHIBIT ASD/ENFEA-78

COMPLIES WITH PARAGRAPH 4.6.1.1

REMARKS: " E.XTEZIC. -

A-S I1jr I(A ~.PAA~E

V

EXTERIOR SURFACE MARKINGS

Ref. Para. 4.2.1.6 TANK EXTERIOR MARKINGS IN ACCORDANCE WITH INSTALLATION

DRAWING 2191-001

COMPLIES WITH DRAWING AND PARAGRAPH 3.10.2. of ASD/

ENFEA-78

REMARKS: - , ,. ',. , . I.. . '-* , ,
-. , "-T- r*1 .F , -'.-' . " *' ;.'

FIBER SCIENCE, INC. NO. QTP-2191 Seccion "B"

_< SALT LAKE CITY, UTAH

_P DATE: 1/14/81 PAGE 14 OF 16



INTERCHANGEABILITY

Ref. Para. 4.2.1.7 INTERCHANGEABILITY OF ALL REPLACEABLE OR INTERFACE

PARTS

INTERCHANGEABILITY WITH PYLON MASTER GAGE

REMARKS: L ,&,,.; A.'- " " :'

INTERCHANGEABILITY OF REPLACEABLE PARTS

PART NO. REMARKS

2.

5.

6.

8.

" 10.

. :: 12.

2.-- FIBER SCIENCE, INC. NO. QTP-2191 Section "B"

( DATE: 1/14/81 PAGE 15 'OF 1



EVALUATION OF DATA

DESIGN: _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

9 ~~CONSTRUCTION: _______________________ _______

6WORKM4ANSHIP: _____________________________

EXTERIOR FINISH: ____________________________

~ - FIBER SCIENCE, INC. NO. QTP-2191 Section "B"

~ SALT LAKE CITY, UTAH

/ /~i~-DATE: 1/14/81 PAGE 16 'OF 16



APPENDIX "B"

QUALIFICATION TEST REPORT

QTR - 2191
w SECTION B

PRODUCT EXAM'INATION' DATA SHEETS

" S/N 0004

"9

FIBER SCIENCE, INC, NO. QTR-2191-0..1
SALT LAKE CITY, UTAH

DATE: 4-6-82 PAGE OF

_________ ;i~ -; - -.



b- 
-

PRODUCT EXAMINATION JATA SHEET

QTR-2191 SECTION "B"

Inspection Activity 5(&g S. 1e&1r Activity Quality Engr. j37i. . 6e-.O

Tank Serial No. _______- __F. S. I. Test Engr. .-L/x.4AJ

Inspection Date <-/5-- I Government Rep. 1A4.. A 6-i5e

PRODUCT EXAMINATION EQUIPMENT REVIEW

Ref. Para. 4.1 List of examination inspection equipment used
to verify the requirements of this procedure.
List working condition, verify if equipment has
been regularly calibrated and last calibration date.

WORKING REGULARLY LAST CALIBRATION
ITEM CONDITION CALIBRATED DATE

1. 1.2" ( -, AAo 2 ' _ V . ..7

2.g/ tt,)= I~ot Su6 /,0

0 3. /.2 -3~V 1 T/P 90 _ _ _ 1 .
4.

5.

V ~~~~6.____ _____ _ _ _

7.

8.

10.

11.

t 12.

. FIBER SCIENCE, INC. NO. QTP-2191 Section "B"

--- "-, -' - SALT LAKE CITY, UTAH

-DATE: 1/14/81 PAGE 9 OF 16



~ SUBIMISSION FOR EXAMINATION

Ref. Para. 4.2 VERIFY COMPLETION OF FOLLOWING:

Completion of all Operations on Job Card through
* Final Assembly.

REMARKS: O &L- 7G

,i f i, , 3y _________Date /0 Ae 3 1

ComV- ,,f* Tndividual Inspection Requirements of
QTP- 'Q~""

V.erified By ____ ______Date /'4~?

_________FIBER SCIENC E, INC. NO. QTP-2 191 Section "B"

SALT LAKE GUlfY, UTAH

- _____________ ___________ ATE: 1/14/81 PAGE 10 OF 16



EXAMINATION OF PRODUCT

Ref. Para. 4.2.1 EXAMINED TO FOLLOWING CRITERIA

DESIGN DRAWINGS

Ref. Para. 4.2.1.1 TANK CONFORMS TO INSIALLATION DRAWING 2191-OCI

REVISION __•

ITEM R E. MARKS

IDENTIFICATION: 7T-j-jQ ,JoT 7 , f

DIMENSIONS: R -7A LE - _a.ir auQ A/zo7-

iAkPp(--erT D A s 0o -' AEPLcA-8 L-6

ASSEMBLY COMPLETENESS: A s'V p La--

FIBER SCIENCE, INC. NO. QTP-2191 Section "B"

- SALT LAKE CITY, UTAH

DATE: 1/14/81 PAGE 11 OF 16



CONSTRUCTION

Ref. Para. 4.2.1.2 TANK CONSTRUCTED IN ACCORDANCE WITH INDIVIDUAL

INSPECTION REQUIREMENTS OF QTP-2191 SECTION A

COMFLIESWITH PARAGRAPH 3.2.4

REMARKS: _cQ xPL &s

COMALiES WITH PARAGRAPH 3.2.5

REMARKS: C PL

MATERIALS

Ref Para. 4.2.1.3 VERIFY CONSTRUCTION MATERIALS:

PURCHASED PARTS

REMARKS: Cokl,70- -/ iAC.WePTA6.LC

RAW MATERIALS

REMARKS: ZLL. L,/A'TZ AL5 ,' __tA~sP TcFD g' A4cLept5

* ! ---- '1 /t'-

FIBER SCIENCE, INC. NO. QTP-2191 Section "B"

_ . SALT LAKE CITY, UTAH
" DATE: 11/14/81 PAGE 12 "OF 16



WORKNANSHI P

Ref: Para. 4.2.1.4 TANK WORKMANSHIP IN ACCORDANCE WITH INDIVIDUAL

INSPECTION REQUIREMENTS OF QTP-2191 SECTION "A"

COMPLIES WITH PARAGRAPH 3.2.4.3

REMARKS: (Th 4, APS DIC Aj,.T (tSoZ:5' IA0415-S rO.s. r no 9 1z s6 (Ti o,-,t ,A

* COMPLIES WITH PARAGRAPH 3.2.4.4

REMARKS: ¢Zv1/ d '',.0 ,6 D Alo-T"

Ewr-el ,5o le4 z ~

PER 0710 --2LL 5F~c7t cjl 14 -2i~ ,

COMPLIES WITH PARAGRAPH 3.2.4.5

REMARKS: D_" wd . PPAL6i D, AJT i

COMPLIES WITH PARAGRAPH 3.2.4.6

REMARKS: A4/e AjL kIJOT5 U$ j ?A 'J

FIBER SCIENCE, INC. NO. QTP-2191 SECTION "F"

Sz SALT LAKE CITY, UTAH"-

DATE: 1/14/81 PAGE 13 OF 161 __ __



F I - qm

EXTERIOR SURFACE FINISH

Ref. Para. 4.2.1.5 TANK EXTERIOR SURFACE IN ACCORDA,.NC WITH TECHNICAL

EXHIBIT ASD/ENFEA-78

COMPLIES WITH PARAGRAPH 4.6.1.1

REMARKS: -TAjTA:L ExT . -t5LI. FA(e (r

49

EXTERIOR SURFACE MARKINGS

to Ref. Para. 4.2.1.6 TANK EXTERIOR MARKINGS IN ACCORDANCE WITH INSTALLATION

DRAWING 2191-001

COMPLIES WITH DRAWING AND PARAGRAPH 3.10.2. of ASO/

EN FEA-78

REMARKS: X -c2. ,L/A K-,),s c, J"Z-, s

• { - -L
. . 0-r c' ' 4,

FIBER SCIENCE, INC. NO. QTP-2191 Section "B"

SALT LA.KE CITY, UTAH

DATE: 1/14/81 PAGE 14 OF 16



I NTERCIHANGEAB IL I TY

9Ref. Para. 4.2.1.7 INTERCHANGEABILITY OF ALL REPLACEABLE OR INTERFACE

PARTS

INTERCHANGEABILITY WITH PYLON MASTER GAGE

v REMARKS: M /A5 /g 4 ,5 U6 6D

F R ,7IC4A C-Aa1 . I- .. FiT IA-s

kAcca-PTA8 cc ___

INTERCHANGEABILITY OF REPLACEABLE PARTS

PART NO. REIMARKS

i; i .

4. -

4.

6.

~7.

i! 8.

9.

10.

11.

12.

SAT A]E IT, TA =- FIBER SCIENCE, INC. NO. QTP-2191 Section "B"

lip// DATE: 1/14/81 PAGE 15 'OF 16

. . _ _ _ _ _ _ _ _ _ _ . . . . . . ._ _ _ _ _ _ _



VIU V1-7WNqI VA

EVALUATION OF DATA,

q DESIGN: __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

CONSTRUCTION: _______________________ ______

WORKMANSHIP: __________________________ _____

EXTERIOR FINISH: ___________________________

FIBER SCIENCE, INC. NO. QTP-2191 Section "B"

________ SALT LAKE CITY, UiTAH

DATE: 14/1 PAGE 16 OF 16



APPEN~DIX "lB"

QUALIFICATION TEST REPORT

QTR - 2191

SECTION B

PRODUCT EXAMINATION DATA SHEETS

S/N 0005

~.FIBER SCIENCE. INC NO. OTR-2191 -001

SALT LAk~B CIVy, UTrAH

OATE: 1-6-32 PAGE OF

IV



;iuuUCT CX~ AF JJA A SHEtT

QTR-2191 SECTION "B"

inspection Activity Pi~.5CZVJc.Activity Quality Engr. _______

* ~Tank -erial No. 0QQ5 F. S. 1. Test Engr. _________

Irspection Date ____ _______ Government Rep. ____________

PRODUCT EXAMINATION EQUIPMENT REVIEW

V Ref. Para. 4.1 List of examination inspection equipment used
to verify the requirements of this procedure.
List working condition, verify if equipment has

* been regularly calibrated and last calibration date.

IWORKING REGULARLY LAST CALIBRATION

ITEM CONDITION CALIBRATED DATE

1. ________ _____ ______ _________

2. _______ ____ _____ ________

V 3~~~~._____ ______ _______ _

6.__________ ____________ ___________

7. ______ ____ _____ ________

6. _ _ _ _ _ _ _ _ _ _

9.BE SCIENCE INC._ NO.QT_211_ectonB

io. ~ ~ SL LAKE___ CITY,__ UTAH__ ________

11.DT:1148 PAGE___ 9_____ OF 16 Z4_____

'S__ __-100_ __ __4/79__ __



SULMISSION FOR EXAMIMEATION

Ref. Para. 4.2 VERIFY COMPLETION OF FOLLOWING:

Completion of all Operations on Job Card through
Final Assembly.

REMARKS: ,.C L'/ ( OMPL > -/'.,!'

Verified By ____Date 3-35- /

Completion of Individual Inspection Requirements of
QTP-2191 Section "A".

REMARKS: 5 D-40 ,1 0&,P/e 7=- -

Verified By ._Date . -30 - __ _

FIBER SCIENCE, INC. NO. QTP-2191 Section "B"

SALT LAKE CITY, UTAH

/Z~-DATE: 1/14/81 PAGE 10 OF 16
__________-

. -



EXAiMINATION OF PRODUCT

Ref. Para. 4.2.1 EXAMINED, TO FOLLOWING CRITERIA

DESIGN DRAWINGS

Ref. Para. 4.2.1.1 TANK CONFORMS TO INSTALLATION DRAWING 2191-001

4 REVISION A.

ITEM REMARKS

IDENTIFICATION: L/Ag 1-9Z.4 7E Zg/q e6 7 ,i 7

AVAtLAP-,tE - WA"PLA7Z /A4jdlL A/

* c2Pto E_.7" /,4,*J,~wi c'- /- ST77I ,/Cb4/ 7"T_*, / Q

DIMENSIONS:

ASSEMBLY COMPLETENESS: .,.Z4 L Y

! FIBER SCIENCE,, INC. NO. QTP-2191 Section "B"

SALT LAKE CITY, UTAH
DATE: 1/14/81 PAGE 11 OF 16



COISTRUCT I ON

Ref. Para. 4.2.1.2 TANK CONSTRUCTED IN ACCORDANCE WITH IN:DIVIDUAL

INSPECTION REQUIREMENTS OF QTP-2191 SECTION A

COI,FLIES WITH PARAGRAPH 3.2.4

REMtARKS: 2~7 107, 4')/e4 . 'eZ.I

COMRLIESWITH PARAGRAPH 3.2.5

RElARKS:

MATERIALS

Ref Para. 4.2.1.3 VERIFY CONSTRUCTION MATERIALS:

PURCHASED PARTS

REMARKS: ' Co/J ,4 , -, 2. 25

RAW IATERIALS

V ~~~~~~REMARKS: 4j *~ 4/72-

.9 W ,

>- FIBER SCIENCE, INC. NO.QTP-2191 Section "B"

___ SALT LAKE CITY, UTAH

D {ATE: 1/14/81 PAGE 12 OF 16

-'--/ -.. . . . . .



Ref: Para. 4.2.1.4 TANK WORK'1ANSHIP IN ACCORDANCE WITH INDIVIDUAL

INSPECTION REQUIREMIENTS OF QTP-2191 SECTION "A"

v COMPLIES WITH PARAGRAPH 3.2.4.3

REMARKS: ,, x r- -

2 ,a15 /AhAg 6?2 7P .2i(? S6l'-YA

PAEA. 4/ :2 3

COMPLIES WITH PARAGRAPH 3.2.4.4

lPREI-VkRKS: -t//,ve 3ZeIV 116 T/7g~e2

£ 0 MIeiJ a-'D 1 2 '4vz-Vz i..sw
LI)TP aiql SF-c7-loW /4 Po,,V 4 . .2. ,41

COMPLIES WITH PARAGRAPH 3.2.4.5

REMARKS: ;ov4 5, L/ /R4LF D .ID 45 7-

I"

COMPLIES WITH PARAGRAPH 3.2.4.6

REMARKS: 1,I1&6 /7' -,eg

*,A/3 Za 4'k 5 e -.D~7

I '1

FIBER SCIENCE, INC. NO. QTP--2191 SECTION "B"

-SALT LAKE CITY, UTAH
*'-. ~//ii~~ ________DATE: 1/14/81 PAGE 13 OF 16



EXTERIOR SURFACE FINISH

Ref. Para. 4.2.1.5 TANK EXTERIOR SURFACE iN ACCORDANCE WITH TECHNICAL

EXHIBIT ASD/ENFEA-78

COMPLIES WITH PARAGRAPH 4.6.1.1

RElARKS: "T/k 7 &ol -L,,A / S

As ....~ /AIEJj
qPA

EXTERIOR SURFACE M.ARKINGS

Ref. Para. 4.2.1.6 TANK EXTERIOR M.ARKINGS IN ACCORDANCE WITH INSTALLATION

DRAWING 2191-001

COMPLIES WITH DRAWING AND PARAGRAPH 3.10.2. of ASD/

ENFEA-78

REMARKS: T ,i4 EZv45 m, -

-" , QTP-2191 Section "B "
FIBER SCIENCE, INC. NO.

SALT LAKE CITY, UTAH
DATE: 1/4/81 PAGE 14 OF 16



C,- - .-_ _ _, _ _ ,,  ' _ _ _-e.,' ,.. r.. ' . * J *

I UTIRCHANGF.A8 I L I TY

Ref. Para. 4.2.1.7 INTERCHANGEABILITY OF ALL REPLACEAL.LE OR INTERFACE

PARTS

INTERCHANGEABILITY WITH PYLON MASTER GAGE

REMARKS: -A ?l./'I,, /) , - - _ Z

INTERCHANGEABILITY OF REPLACEABLE PARTS

. PART NO. REMARKS

1.~

2.

3.

4.

5.

6.

7.

8.
9.

10.

11.

12.

4.FIBER SCIENCE, INC. NO. QTP-2191 Section "B".SALT LAKE CITY, UTAH ___

-'- , DATE: 1/ 14/81 PAGE OF 166..fill__-____-_.- .___ __-_........ ..... .



EVALUATION . DATA

" lP DESIGN:

CONSTRUCTION:

WORKM4ANSHIP:

EXTERIOR FINISH:

FIBER SCIENCE, INC. NO. QTP-2191 Section "B"

~ SALT LAKE CITY, UTAH

,.j DATE: 1/14/81 PAGE 16 OF 16



V p V 7 .. v "q 7

APPENDIX "B"

QUALIFICATION TEST REPORT

QTR - 2191

SECTION B

PRODUCT EXAMINATION DATA SHEETS

-S/N 0006

(o FIBER SCIENCE, INC NO. QTR-21 91 -001

SALT LAKE =IY, UTAH
//w DATE: 4-6-82 PAGE OF



PRODUCT EXAMINATION DATA SHEET

V IQTR-2191 SECTION "B"

Inspection Activity F, S-UIA/C, Activity Quality Engr.

Tank Serial No. O00 & F. S. I. Test Engr.

Inspection Date 3//.5/&_I Government Rep.

PRODUCT EXAMINATION EQUIPMENT REVIEW

Ref. Para. 4.1 List of examination inspection equipment used
to verify the requirements of this procedure.
List working condition, verify if equipment has
been regularly calibrated and last calibration date.

WORKING REGULARLY LAST CALIBRATION
ITEM CONDITION CALIBRATED DATE

2.

(P 3.

4.

5.

i 6.

7.

9.

10.

11.

12.
'I,

'" ... -T- , FIBER SCIENCE, INC. NO. QTP-2191 Section""

(I --- ?D ATE: 1/14/81 PAGE 9 OF 16

FS. 04 7 ._ _ _ _ _ _ _ __ _ _ _ _ _ _



SUBMISSION FOR EXAMINATION

Ref. Para. 4.2 VERIFY COMPLETION OF FOLLOWING:

Completion of all Operations on Job Card through
Final Assembly.
REMARKS: A0seMjL-V CtX,)PL'. /o I

Verified By Date 3

Completion of Individual Inspection Requirements of
QTP-2191 Section "A".

REMARKS: SE'Cr 1 ,' A e.omLe 7E()

I

I

Verified By _ _ __ Date 3.-o-a/

FIBER SCIENCE, INC. NO. QTP-2191 Section "B"

SALT LAKE CITY, UTAH

-""DATE: 1/14/81 PAGE 10 OF 16



*9 EXAMINATION OF PRODUCT

Ref. Para. 4.2.1 EXAMINED TO FOLLOWING CRITERIA

DESIGN DRAWINGS

lp Ref. Para. 4.2.1.1 TANK CONFORMS TO INSTALLATION DRAWING 2191-001

REVISION A .

ITEM REMARKS

IDENTIFICATION: 9-JAM PL/AFr , 2Lq /-,24? A/0i"

A VA j L A aL - wPA7 i 7w-z {7/

DIMENSIONS:

ASSEMBLY COMPLETENESS: _s8EMRLY' Oc .

o ilFIBER SCIENCE, INC. NO. QTP-2191 Section "B"

SALT LAKE CITY, UTAH

DATE: 1/14/81 PAGE 11 OF 16



! W . .- - . - S .-.

CONSTRUCT ION

Ref. Para. 4.2.1.2 TANK CONSTRUCTED IN ACCORDANCE WITH INDIVIDUAL

INSPECTION REQUIREMENTS OF QTP-2191 SECTION A

COMFLIESWITH PARAGRAPH 3.2.4

REMARKS: 4V .5!EC7ioi A PA,,eA 4. •

COMRIESWITH PARAGRAPH 3.2.5

REMARKS:

MATERIALS

Ref Para. 4.2.1.3 VERIFY CONSTRUCTION MATERIALS:

PURCHASED PARTS

RF.'.RKS: (Dli 5j&CrloA/ Z 7Ae4 / z.S

COMPLETh 8 AJb ACCel-74&E

RAW MATERIALS

REMARKS: I 1L I 4 / M4 T _eA L - /

FIBER SCIENCE, INC. NO. QTP-2191 Section "B",

SALT LAKE CITY, LTAH
S--/f . DATE: 1/14/81 PAGE 12 OF 16



7 77 1 7g7 7" r Z _

WORK.NiANSH I P

Ref: Para. 4.2.1.4 TANK WORKMANSHIP IN ACCORDANCE WITH INDIVIDUAL

INSPECTION REQUIREMENTS OF QTP-2191 SECTION "A"

*" COMPLIES WITH PARAGRAPH 3.2.4.3

REMARKS: 2V OV 6, CAP L,) Io' . 7

ijc,4E s PE9 (0-rP .2 i I S Ctov A /?e /4

* , 4.tL. _. _

COMPLIES WITH PARAGRAPH 3.2.4.4
REMARKS: -&',v) ', ,/v / oT

Ex E -. '_,_. s Lo,'6 de

1_.ifT 2.Iq ._.c7TDO,,. ,: P,4A ,.Z..A4

COMPLIES WITH PARAGRAPH 3.2.4.5

REMAF. S: ? 5,POPA6 . D '/).T ,AvC

COMPLIES WITH PARAGRAPH 3.2.4.6

REMARKS: ?D9-4Avt Kc/o 7 , 2g/t'O AV10)

R~ 'OV/A475 0V6-CL-PP±7JZ ST

FIBER SCIENCE, INC. NO. QTP-2191 SECTION "B"

SALT LAKE CITY, UTAH
DATE: 1/14/81 PAGE 13 OF 16



EXTERIOR SURFACE FINISH

Ref. Para. 4.2.1.5 TANK EXTERIOR SURFACE IN ACCORDANCE WITH TECHNICAL

EXHIBIT ASD/ENFEA-78

COMPLIES WITH PARAGRAPH 4.6.1.1

REMARKS: -7'A\ ,, ex -,nZ 5 .F4c.;' is

gi. ua~r /. PAIWrrgD

EXTERIOR SURFACE MARKINGS

Ref. Para. 4.2.1.6 TANK EXTERIOR MARKINGS IN ACCORDANCE WITH INSTALLATION

DRAWING 2191-001

COMPLIES WITH DRAWING AND PARAGRAPH 3.10.2. of ASD/

ENFEA-78

REMARKS: E&(TEIC IWkAPJ,,vJI )rI-  F4- Ai'

FIBER SCIENCE, INC. NO. QTP-2191 Section "B"

~ SALT LAKE CITY, UTAH

DATE: 1/14/81 PAGE 14 OF 16



- - - - -.: w . o ... - . -

INTERCHANGEABILITY

Ref. Para. 4.2.1.7 iNTERCHANGEABILITY OF ALL REPLACEABLE OR INTERFACE

PARTS

INTERCHANGEABILITY WITH PYLON MASTLR GAGE

REMARKS: 1,1/Olfe A) kA6A-7/ 1,uAS (,.I 6=

AV ID 9tT-- (J.4 972 _-"

INTERCHANGEABILITY OF REPLACEABLE PARTS

PART NO. REMARKS

2. $31,v cfo o 31 do e _
/

3.

4.

5.

6.

7.

8.

9.

10. _ _ _ _ _ __ _ _ _ _ _ _ _

12.

FIBER SCIENCE, INC. NO. QTP-2191 Section "B"

SALT LAKE CITY, UTAH

DATE: 1/14/81 PAGE 16 OF 16



EVALUATION OF DATA

DESIGN:

CONSTRUCTION:

WORKMANSHIP:

EXTERIOR FINISH:

FIBER SCIENCE, INC. NO. QTP-2191 Section "B"

SALT LAKE CITY, UTAH

DATE: 1/14/81 PAGE 16 OF 16

I..



APPENDIX "B"

QUALIFICATION TEST REPORT

QTR - 2191

SECTION C

TEST DATA SHEETS

S/N 0005

*iK;
41

C FIBER SCIENCE, INC. NO. -TR:T OI .... .O .

SALT LAKE CITY, UTAH 
4-/III -DATE: 4--2 PAGE OF



-. , 7-"

TES" DATA SHEET

QTR-2. 1 SECTION "C"

Testing Activity/, "6 iSe-l/ e= Activity Test Engr.

Tank Serial No. _ 06 4 -  F.S.I. Test Engr.

Test Date _3_/.2_3 /_ 9 3overnment Rep.

SUBMISSION FOR CONTOUR INSPECTION

Ref. Para. 4.1: Completeness of Assembly: Assueq/ 4 v' 2AA -7-

Compliance with Previous Qualification Tests: .5eE2S

Visual Inspection: S_ _F c2/1/ =?gamoV4//i

INSTRUMENTATION AND TEST EQUIPMENT CALIBRATION

U

Ref. Para 4.2.1: CHECK INSTRUMENTATION CALIBRATION

ITEM CALIBRATION DATE

2. Oit>aL e t FS/,- ;c' ,t' fo

4. T -P/,z? C_ ____

5. A4,1C o-/ o3  boo,4 o

FIBER SCIENCE, IN QTP-219i Section "C"

SALT LAKE CITY, UTAH

L DATE: 3/31/81 PAGE 7 OF 11

FSI.100-4/79



4 CONTOUR TEMPLATE ACCURACY

9Ref. Para. 4.2.2: VERIFY ACCURACY OF CONTOUR TEMPLATE

Contour Coordinate Document

REMARKS: 0,57 ? '~~4JO

c.ontour Template Characteristics
(That is stand off or net fit template and how used)

REMARKS: /-/6 ~ W4. sa/ 44y6 eJ) k//7-,/ A9/

/M .AoO 7ZA- 1 k677-. 7 -4a/4

Inspection for Accuracy

REMARKS: 4kl7l, Z E

NOTE: Supply inispection of template data sheet.

SFIBER SCIENCE, INC. NO. QTP-2191 Section "C"

____ ~ SALT .LAKE CITY, UTAH

DATE: 3/31/81 PAGE 8 OF 11

F 100-4/79



TANK CONTOUR

Ref. Para. 4.3: VERIFY COMPLIANCE OF TANK CONTOUR

Contour Tolerance from Engineering Drawing

Tolerance: 4

Contour Inspection

Forward Eliptical: I77/ -

Center Straight: . '

Aft Eliptical: W 4'./4,,/ Tr174.- ,

0

Pylon Cun.our Fit: ,Y"aV ,A. ,.' f" 2W4,5

FIBER SCIENCE, INC. NO. QTP-2191 Section "C"

.-.... s SALT LAKE CITY, UTAH

DATE: 3/31/81 PAGE 9 OF 11

FSI.100-4/79



TANK CON1.'JR

Ref. Para. 4.3: VERIFY COMPLIANCE OF CONTOUR SMOOTHNESS

Contour Smoothness Tolerance From
Engineering Drawing

Tolerance: -

Deviations If Any And Location: ____________

10

Approximate Surface Finish (RMS)

FIBER SCIENCE, INC. NO. QTP-2191 Section"C

SALT LAKE CITY, UTAH
- - *DATE: 3/31/81 PAGE 10 OF 11

FS1.1 00-4/79



* EVALUATION OF DATA

TANK CONTOUR:

0

PYLON CONTOUR FIT:9

TANK CONTOUR SMOOTHNESS:

0

APPROXIMATE SURFACE FINISH:

,

.... < FIBER SCIENCE, INC. NO. QTP-2191 Section "C"

SSALT LAKE CITY, UTAH

4, T DATE: 3/31/81 PAGE 11 OF 11

FS1.100-4/79



17 7 '.. -- - -. M .

APPENDIX "B"
QUALIFICATION TEST REPORT

_QTR - 2191

SECTION C

TEST DATA SHEETS

SS/N 0006
I

FIBER SCIENCE, INC NO. Q -29 0

SALT LAKCE CYUTAH
LDATE: 4 -C6T-N8TEPAGE OF



'Ila.- -. Vv T . I - - T. F -

TEST DATA SHEET

QTR-2191 SECTION "C"

Testing Activity / 186. 5_, e^, Activity Test Engr.

Tank Serial No. d066 F.S.I. Test Engr.

Test Date _ _ _3_/ _ Government Rep.9

SUBMISSION FOR CONTOUR INSPECTION

Ref. Para. 4.1: Completeness of Assembly: 1)55 -tqLy ca,4,2 7-

Compliance with Previous Qualification Tests: jT _C7"c.-v.

41 CQA4426C72- 7) ~ . 7 oi 3 qVP4 ?7eZ2

Visual Inspection: _ -5E5 .2/i' / 16' 71o /-4 -

*e,&.Fj A&_

INSTRUMENTATION AND TEST EQUIPMENT CALIBRATION

Ref. Para 4.2.1: CHECK INSTRUMENTATION CALIBRATION

ITEM CALIBRATION DATE

1. -64C h o/c PS-i6. .3 '-

2. oP7,et4e_ Le-EL C~51Z? _____0______V

3. Pius fC5u1 2 :277e 4

5. fri/ -e5 - " a,

6.

- FIBER SCIENCE, INC. NO. QTP-2191 Section

_ . SALT LAKE CITY, UT~AHI
-- ", S T KDATE: 3/31/81 PAGE 7 OF 11

rSI,100.4,179



CONTOUR TEMPLATE ACCURACY

Ref. Para. 4.2.2: VERIFY ACCURACY OF CONTOUR TEMPLATE

Contour Coordinate Document

REMARKS: b Z2, I I -ooA i 0/'4 &S.V.

Contour Template Characteristics
(That is stand off or net fit template and how used)

REMARKS: 7C 74//,- ' &t_-s, 1 D i-4 AVJ

LA t4 o.eu-&. 7"-/A -T) PA/ b .ox- Las

= m R,4 f .5 opZ7 os:7) 3op A5 A

Inspection for Accuracy

REMARKS: &v /T/4IiJ . o

NOTE: Supply inspection of template data sheet.

--- FIBER SCIENCE, INC. NO. QTP-2191 Section "C"

S--- _ . ) SALT LAKE CITY, UTAH

-" DATE: 3/31/81 PAGE 8 OF 11

FSI.100.4/79



TANK CONTOUR

Ref. Para. 4.3: VERIFY COMPLIANCE OF TANK CONTOUR

Contour Tolerance from Engineering Drawing

* ~Tolerance:±1,

Contour Inspection

Forward Eliptical: tv3Ir-4 ThL.

Center Straight: i.

Aft El iptical: tvt.~4 -z L-

~~ S ~~~Pylon Contour Fit: ~VO/ ~ ~ A

~ .LFt- ~7 De

SFIBER SCIENCE, INC. NO. QTP-2191 Section "C"

SALT LAKE CITY, UTAH

DATE: 3/31/81 PAGE 9 OF 11

F SI 100-4179



TANK CONTOUR

Ref. Para. 4.3: VERIFY COMPLIANCE OF CONTOUR SMOOTHNESS

Contour Smoothness Tolerance From
Engineering Drawqing

Tolerance: __________________7____

Deviations If Any And Location: TA -T-DL

Approximate Surface Finish (RMS)

SFIBER SCIENCE, INC. O.QTP-2191 Section "1C"

SALT LAKE CITY, UTAH
DATE: 3/31/81 PAGE 10 OF 11

PSI-I 00-4/79



- ZI

*, EVALUATION OF DATA

it TANK CONTOUR:

PYLON CONTOUR FIT:

TANK CONTOUR SMOOTHNESS:

APPROXIMATE SURFACE FINISH:

14

-- - FIBER SCIENCE, INC. NO. QTP-2191 Section "C"

SALT LAKE CITY, UTAH

DATE: 3/31/81 PAGE 11 OF 11

*; FS1.100 4/79
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APPENDIX "B"

QUALIFICATION TEST REPORT

QITR - 2191

SECTION D

TEST DATA SHEETS

A. S/N 0001

I9

ii

FIBER SCIENCE, INC. NO. QTR-2191-001
~~SALT LK.E CI"7Y, UT-I 4--2 AE F

4-6-32
DATE: PAGE OF

4n i



TEST DATA SHEET

QTR-2191 SECTION "D"

Testing Activity_-.~;~ .. . i'.Activity Test Engr. .

Tank Serial No. /F.S.I. Test Engr. ________

Test Date *.- -Government Rep. _ _ _ _ _

EXAMINATION OF PROCUCT

Ref. Para. 4.1: Completeness of Assembly:________________

Compliance with Previous Qualification Tests: .>:~7

Visual Inspection: 2-/. 7

0 INSTRUMENTATION

* Ref. Para. 4.2.1: CHECK INSTRUMENTATION CALIBRATION

ITEM CALIBRATION DATE

Weighing Device! k f _______1_______

Other Instruments: ________________

.. ~ FIBER SCIENVCE, INC- NO. QTP-2191 Section"0

- - SALT LAKE CITY, UTAH
DATE: 2/11/81 PAGE 6 OF 8

FSI.100.4/79



Ref. Para. 4.2.2 CHECK PROPER OPERATION

ITEM REMARKS

Weighing Device ... _

Other Instruments:

* 1.
2.

* ASSEMBLED TANK WEIGHT

Ref. Para. 4.3: WEIGH COMPLETELY ASSEMBLED TANK AND PYLON

ITEM WEIGHT

Tank Assembly "

Pylon Assembly ,-;_,

Combined Assembly _ _- ____.,___ ._

I
I

FIBER SCIENCE, INC. NO. QTP-2191 Section "D"

- __SALT LAKE CITY, UTAH

DATE: 2/11/81 PAGE 7 OF 8

FSI.100-4/79



EVALUATION OF DATA

TANK ASSEMBLY WEIGHT:

PYLON ASSEMBLY WEIGHT:

TANK AND PYLON ASSEMBLY WEIGHT:

9

WEIGHING DEVICE:

F IBER SCIENCE, INC. NO. QTP-2191 Section "D"

.. SALT LAKE CITY, .UTAH

UI "_ _ _ _ _DATE: 2/11/81 PAGE 3 OF 8

FS.100.4/79
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APPENDIX "B"

rI :QUALIFICATION TEST REPORT

QTR - 2191

-SECTION D

TEST DATA SHEETS

S/1f 0002

I,

FIBER SCIENCE, INC. NO. QTR-2191-001

SALT LAKE CTY, OTTAH 46-82

OATE: PAGE OF

'V d !



-" , - • - - .4 T -F. -g7o .or -

IEST DATA SHEET

QTR-2191 SECTION "D"

Testing Activity Acti vi ty Test Engr.

Tank Serial No. , "'. F.S.I. Test Engr. • . -- -

Test Date q-,,,.- Government Rep. .

EXAMINATION OF PRODUCT

Ref. Para. 4.1: Completeness of Assembly: C"u-, c..-

Compliance with Previous Qualification Tests: , -

Visual Inspection: .Ce .t') , - F !- I - -r.

INSTRUMENTATION

Ref. Para. 4.2.1: CHECK INSTRUMENTATION CALIBRATION

ITEM CALIBRATION OATE

Weighing Device,,-4:2-4- , .

Other Instruments:

1.

2.

' FIBER SCIENCE, INC. rv,-. QTP-2191 Section "0"

SALT LAKE CITY, UTAH
DATE: 2/11/81 PAGE 6 OF 8

rSI.100-4/79



w

Ref. Para. 4.2.2 CHECK PROPER OPERATION

9 ITEM REMARKS

Weighing Device A,.- _ _____..

Other Instruments:

4' 1. _ _ _ _ _ _ _ _ _ _ _ _ _ _

2.

ASSEMBLED TANK WEIGHT

Ref. Para. 4.3: WEIGH COMPLETELY ASSEMBLED TANK AND PYLON

ITEM WEIGHT

Tank Assembly -7-.

Pylon Assembly __ _

Combined Assembly , ,

it

FIBER SCIENCE, INC. NO. QTP-2191 Section "D"

-.. .- SALT LAKE CITY, UTAH

DATE: 2/11/81 PAGE 7 OF 8

FSI.100..4/79



EVALUATION OF DATA

TANK ASSEMBLY WEIGHT:

9

PYLON ASSEMBLY WEIGHT:

TANK AND PYLON ASSEMBLY WEIGHT:

0

WEIGHING DEVICE:

FIBER SCIENCE, INC. NO. QTP-2191 Section "D"

- SALT LAKE CITY, UTAH

DATE: 2/11/81 PAGE 8 OF 8

FS1.100.4/79



APPENDIX "lB"

QUALIFICATION TEST REPORT

QTR - 2191

SECTION 0

TEST DATA SHEETS

5/N 0003

FIBER SCIENCE, INC NO.-TR-21 91 -001

____________________________DATE: PAGE O



TEST DATA SHEET

QTR-2191 SECTION "D"

Testing Activityg,..-'e Activity Test Engr. ,;. -

Tank Serial No. c .-- F.S.I. Test Engr. .. .

Test Date 1.-"__,_,_... ._ Government Rep.

EXAMINATION OF PRODUCT

,1

Ref. Para. 4.1: Completeness of Assembly: - .. - " ,"0

Compliance with Previous Qualification Tests: .,_...._""

Visual Inspection: "- , ',

INSTRUMENTATION

Ref. Para. 4.2.1: CHECK INSTRUMENTATION CALIBRATION

ITEM CALIBRATION DATE

W Weighing Device . , -

Other Instruments:

1.

* 2.

FIBER SCIENCE, INC. NO. QTP-2191 Section "D"

.. SALT LAKE CITY, UTAH

DATE: 2/11/81 PAGE 6 OF 8

FSI-100.4/79



Ref. Para. 4.2.2 CHECK PROPER OPERATION

V ITEM REMARKS

* ~Weighing Device .';

Other Instruments: _ ,

01.
2.

ASSEMBLED TANK WEIGHT
w

* Ref. Para. 4.3: WEIGH COMPLETELY ASSEMBLED TANK AND PYLON

ITEM WEIGHT

40 Tank Assembly 2 ',

Pylon Assembly .,,

Combined Assembly 7-_ _.__

' -- FIBER SCIENCE, INC. NO. QTP-2191 Section "D"

-.- SALT LAKE CITY, UTAH

DATE: 2/11/81 PAGE 7 OF 8

nSi.10.4/79



EVALUATION OF DATA

TANK ASSEMBLY WEIGHT: ______________________________

* ~~PYLON ASSEMBLY WEIGHT:___________________ ___________

TANK AND PYLON ASSEMBLY EIGHT: ________________________

WEIGHING DEVICE:

SFIBER SCIENCE, INC. NO. QTP-2191 Section "D"

2~SALT LAKE CITY, UTAH

DATE: 2/11/81 PAGE 8 OF 8

r-SI 100.4/79



\ ,, ,, Z , -.,r ,,r r r , -o, -.,, .'-~ a- a.- i -v- 7-. r,,T .. r . . -, -, *- - , t; ' ocw : / ' - " * . ," * "

9

APPENDIX "B"

jQUALIFICATION TEST REPORT

QTR - 2191

SECTION D

TEST DATA SHEETS

S/N 0004

FIBER SCIENCE, INC NO. QR29-O

SALT LAKE C!TY,ULTAH 1463 AE

•__DATE

.7i



,,.,, .. . '.' " ' 4' .

TEST DATA SHEET

QTR-2191 SECTION "0"

Testing Activity, , ., Activity Test Engr. .4.. .,,.-,4,

Tank Serial No. .r'C-. F.S.I. Test Engr. ;

Test Date -?-.-,_- Government Rep. " -L.

EXAMINATION OF PRODUCT

Ref. Para. 4.1: Completeness of Assembly: ,, "- - f-:'<

Compliance with Previous Qualification Tests: -, ..- "

Visual inspection: ,."-. > , .. ':'

-lINSTRUMENTATION

Ref. Para. 4.2.1: CHECK INSTRUMENTATION CALIBRATION

ITEM CALIBRATION DATE

- Weighing Device . . / ' -'- 'j

Other Instruments:

1.

~2.

-" - FIBER SCIENCE, INC. NO. QTP-2191 Section "D"

SALT LAKE CITY, UTAH

DATE: 2/11/81 PAGE 6 OF 8

FSl.100-4/79



Ref. Para. 4.2.2 CHECK PROPER OPERATION

ITEM REMARKS

Weighing Device ,___- __ ____

Other Instruments:

1.
2.

ASSEMBLED TANK WEIGHT

Ref. Para. 4.3: WEIGH COMPLETELY ASSEMBLED TANK AND PYLON

ITEM WEIGHT

Tank Assembly Z'7. c7

Pylon Assembly "

Combined Assembly 3_r-_ J,

. FIBER SCIENCE, INC. NO. QTP-2191 Section "D"
SALT LAKE CITY, UTAH

"" ST KC ,T DATE: 2/11/81 PAGE 7 OF 8

FSl.100-4/79



EVALUATION OF DATA

TANK ASSEMBLY WEIGHT:

PYLON ASSEMBLY WEIGHT:

TANK AND PYLON ASSEMBLY WEIGHT:

WEIGHING DEVICE:

2> FIBER SCIENCE, INC. NO. QTP-2191 Section "D"

- , , SALT LAKE CITY, UTAH.1"DATE: 2/11/81 PAGE 8 OF 8

PS;-100.-4/79



APPENDIX "B"

QUALIFICATION TEST REPORT

QTR - 2191

SECTION D

TESI DATA SHEETS

S/N 0005

£I

!

FIBER SCIENCE, INC. NO. QTR-2191-O01

SAT LAKE CITY, UTAH 4-6-82

___ DATE: PAGE OF



TEST DATA SHEET

QTR-2191 SECTION "D"

Testing Activity --- Activity Test Engr.

Tank Serial No. '. ' F.S.I. Test Engr.

Test Date I u 313 Government Rep.

EXAMINATION OF PRODUCT

Ref. Para. 4.1: Completeness of Assembly: AS5&,.Z.."" ': ..

Compliance with Previous Qualification Tests: . 7/ .
@ ". -p ",.. : p .'. - -,j *- * -.

Visual inspection: 7<_ - l - " A/

INSTRUMENTATION

Ref. Para. 4.2.1: CHECK INSTRUMENTATION CALIBRATION

ITEM CALIBRATION DATE

Weighing Device ,-/, ---'-

Other Instruments:

\ 2.

-- FIBER SCIENCE, INC. NO. QTP-2191 Section "D"

. " SALT LAKE CITY, UTAH
DATE: 2/11/81 PAGE 6 OF 8

PSI-100-4/79



Ref. Para. 4.2.2 CHECK PROPER OPERATION

ITEM REMARKS

Weighing Device ,_ __ _ _

Other Instruments:

1.
2.

ASSEMBLED TANK WEIGHT

Ref. Para. 4.3: WEIGH COMPLETELY ASSEMBLED TANK AND PYLON

ITEM WEIGHT

Tank Assembly 7. O7

Pylon Assembly _ _ _ _ _ _

Combined Assembly ,._ __.___

FIBER SCIENCE, INC. NO. QTP-2191. Section "D"

___ " SALT LAKE CITY, UTAH

DATE. 2/11/81 PAGE 7 OF 8

FSI1-00-4/79



EVALUATION OF DATA

TANK ASSEMBLY WEIGHT: ,- - - -, - -

. - .: . ' . . . .

, I "2

£ -'

PYLON ASSEMBLY WEIGHT: f*. -.'4/ ,,&& -- . - .I .' -' - . .-- . - .". .

TANK AND PYLON ASSEMBLY WEIGHT: - "

WEIGHING DEVICE: , ,o. -).,

__ - FIBER SCIENCE, INC. NO. QTP-2191 Section "D"

./ SALT LAKE CITY, UTAH

iN DATE: 2/11/81 PAGE 8 OF 8

FS1.100.4/79
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APPENDIX "B"

I QUALIFICATION TEST REPORT

* I

I QTR - 2191
r*

SECTION D

TEST DATA SHEETS

~S/N 0006

I.

FIBER SCIENCE, INC. NO. QTR-2191-O01

SALT L CITY, UTAHt'6

DATE: PAGE OF



TEST DATA SHEET

QTR-2191 SECTION "D"

Testing Activity.. // Activity Test Engr.

1-k , erial No. 0( -__ F.S.I. Test Engr.

Test Date 2// 77/e c/ 3/3. Government Rep.

EXAMINATION OF PRODUCT

Ref. 'ara. 4.1: Completeness of Assembly: 4s55& -',1 .V AC,/2f 2

Compliance with Previous Qualification Tests: .. ,55CTo,'

A Q rOP Cbmt -/C7- ' A -Wirrni oJ 47 P .2 q-x)

Visual Inspection: /3< S&S', k/>Z?7T-'t/ C/

S.rF IA,.6 .oC ,4,,,E.

INSTRUMENTATION
9

Ref. Para. 4.2.1: CHECK INSTRUMENTATION CALIBRATION

ITEM CALIBRATION DATE

* ii  Weighing Device I-71,1- /. /S a/

Other instruments:

1.

Ce 2.

__ -.-. FIBER SCIENCE, INC. NO. QTP-2191 Section "D"

-- .SALT LAKE CITY, UTAI"

DATE: 2/11/81 PAGE 6 OF 8
(S

FSI.100.4179



Ref. Para. 4.2.2 CHiECK PROPER OPERATION

ITEM REMAR KS

Weighing Device ?_5P)?AJFhOAI ,

Other Instruments:

~2.

ASSEMBLED TANK WEIGHT

Ref. Para. 4.3: WEIGH COMPLETELY ASSEMBLED TANK AND PYLON

• ITEM WEIGHT

Tank Assembly "_ _ _ __-

f .. Pylon Assembly __ - __"__

Combined Assembly,_ _ _ _ _ _ _

i

-* FIBER SCIENCE, INC. NO. QTP-2191 Section "D"

SSALT LAKE CITY, UTAH

OATE: 2/11/81 PAGE 7 OF 8

FS1-1 00.-4/79



EVAIJOAT ION OF DATA

TANK ASSEMBLY WEIGHT: -E/

-'PYLON ASSEMBLY WEIGHT: -

* TANK AND PYLON ASSEMBLY WEIGHT: rjz i- c 7- C 7/:

* ~WEIGHING DEVICE: / ,~~~ ~ / ~4 -

'AV, I

FIBER SCIENCE, INC. NO. QTP-2191 Section "D"

~ ~ SALT LAKE CITY, UTAH
* ____________________________DATE: 2/11/81 PAGE 8* OF 8

FS1 100-4/79
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APPENDIX ''B''

S I

I QUALIFICATION TEST REPORTS
QTR -2191

-SECTION E

FUNCTIONAL TEST

* ~ ~ ~ ~ FIBER SCIENCE, INC NO. T-1900
S SALT LAKE CITY, UTAH D T: 468 AEO

" I



REPORT NO. 43.702 DATED-7-30--8--

FSCM NO. 72429

SARGENT-FLETCHER COMPANY
I soueIANlo f a J INCUINIo g.l"sl IPW-

TANK QUALIFICATION TEST REPORT
FIBER SCIENCE INC.
HS3 450 GALLON TANK

APPROVED

.4

MODEL H53-2191 COPY NO.

REFERENCE ISSUED AC 2 4 !981

F825. Rev. 11/80



QUALIFICATION TESTSFIBER SCIENCE 450 GALLON TANK

TYPE H53

INTRODUCTION

This report describes the qualification tests performed on the

Fiber Science Inc., H53-2191 4S0 gallon fuel tanks, Serial Numbers

00S and 0006.

* The tests were carried out in accordance with the qualification

test procedures (Q.T.P. 2191) amended to take into account the

different test equipment, test fixtures, test set ups and methods

of test used at Sargent Fletcher Company, the testing agency.

Initial test results deviated from those specified. Subsequent

*[ investigations revealed manufacturing defects which were repaired

and the tests repeated as required.

Some results also show deviation from military standards and these

have been highlighted in the conclusion to the data sheets.

All paragraph numbers in this report correspond to the appropriate

paragraph number used in the test procedures (Q.T.P.-2191). The

test procedures were supplied by Fiber Science and are not included

as part of this report.

t



TEST SCHEDULES

The following tests were conducted on one or both the test arti-

cles:

TEST SCHEDULE TANK NUMBER
(Fiber Science) 0005 0006

Q.T.P. 2121 Section 'E' x x
Functional Test

Q.T.P. 2121 Section 'F' x x
Leakage Test

Q.T.P. 2121 Section 'G' x x
Capacity Test

Q.T.P. Z121 Section tHI x
Weight and CG' Test

Q.T.P. 2191 Section 'J' x x
Slosh & Vibration Test

Q.T.P. 2191 Section 'K' x
Environmental Test

Q.T.P. 2191 Section 'L' x
Strength Test

ii



* GENERAL TEST ARRANGEMENT

'7

All qualification tests completed by Sargent Fletcher Company

(SF81-5S) per Q.T.P.-2191 were done with the acceptance and appro-

val of a Fiber Science and Government representative. Both the

Fiber Science and testing representatives supervised the set up and

. testing of each tank. An authorized inspector was always present

*W for required observation and inspection of each tank during all

phases of the testing.

Approved Test Arrangement:

Activity Project Engineer

Approved A. E. Ayton Date 8-24-81

Activity Test Engineer, ~ . , / .
-Approved lez CY /, Date ,-/.-,/

F.S.r Project Engineer

Approved Date

F.S.I. Test Engineer

Approved Date

U.S.A.F. Representative

Approved Date

Inspection completed by testing agency:

Authorized Inspectors

Inspection Completed ' B) ./ . Date

Inspection Completed By " . Date , - /

Inspection Completed By .f. Date

iii



'l

* ADMINISTRATIVE DATA

1) Purpose Of Test

To determine that the tank meets the requirements of the test

procedures within the limitations of the test facility.

2) Manufacturer

Fiber Science Inc.

3) Manufacturers Model Number

H53-2191 - 450 Gallon

4) Manufacturers Serial Numbers

-0005 and 0006

Note: Product examination and inspection to Q.T.P. 2191 sections

'At 'B' IC' and 'D' were carried out prior to the tanks being re-

* ceived at Sargent-Fletcher and all records are held by Fiber

Science Inc.

K

iv



V .T-.

- TEBSTQTP--1--1-SECT-I ONC- E!-FUNCTI ONAL-ES-T
TANK SERIAL NO. 0005

TEST DATE 4-15-81

PARA 4.1.1 GENERAL EXAMINATION9
(See page iv)

PARA 4.1.2 COMPATIBILITY EXAMINATION

Visual inspection and delamination (tap test) were carried out

by Fiber Science representative.

PARA 4.2 GENERAL TEST

The aircraft attachment was representative only as regards to

the pylon, all other parts of the system are as shown in

figure 2.

W PARA 4.Z.2 COMPATIBILITY TEST

Not applicable to off aircraft test set up.

PARA 4.3 GENERAL TEST

* The test arrangement used and shown in figure 2 was accepted

and approved by both the Fiber Science and U.S.A.F.

representatives.

~ (Reference Page iii)

PARA 4.3.2 COMPATIBILITY TEST

Not applicable to off aircraft test set up.

PAPA 4-.4.1 INSTRUMENTATION CALIBRATION

Pressure Gauges (Air) 3-12-81 9-12-81

Pressure Gauges (Fuel) 4-17-81 10-7-81

Capacitance Brioge 11-25-80 5-25-81

Hydrometer Not Applicable

Load Cells (Dillon) 11-3-80 11-3-81

Digital Readout (Dillon) 11-2-80 11-3-81

("e



44ARA 2 T NS 4 2NSTR TAT1 n JG.

All instrumentation readout recorded manually.

PARA 4.4.3 OPERATIONAL CHECK

All instrumentation within calibration period (or calibration

date extended) and fully functional.

PARA 4.5.1 DRY FUEL TEST, SERIAL NO. 0005

High level float switch, open circuit; no low level switch

fitted. Fuel capacitance gauge probe 0 uuf (Pico Farads)

PARA 4.5.2 WET FUEL TEST

Fuel Flow Rats 10 P.S.I.G. a 106.37 G.P.M

Tank Back Pressure (Air) 1 P.S.I.G. @ 40-55 G.P.M.

Tank Capacity

To H/L Float Switch 2881 lbs. 437.78 gals.

SG = 6.58 lbs/gallon

W Note: High level float switch failed to operate when venting oc-

cured.

Fuel Capacitance Probe Reading 0 uuf (Pico Farads).

PAPA 4.5.3 DEFUELING TEST

AIR PRESSURE FUEL FLOW RATE

20 P.S.I.G. 103.33 G.P.M.

22 P.S.I.G. 113.96 G.P.M.

26 P.S.I.G. 112.45 G.P.M.

Low Level Float Switch Indication Not Fitted

Empty Fuel Capacitance Probe Reading 0 uuf (Pico Farads)

I

I -2-



. . .. - . . . .. .. . - -...... .. . ~ *

~~~~1~~7 7.7 7__ _ _ _ _ _71__ _ _ _ _7_ _ __7_.... P-AR-A-4-. 5,.4-- .. DRAINABLB-.FUEL -

7- 2 lbs - 0.30 gals.

PARA 4.6.1 DRY FUEL TEST

Not Applicable

PARA 4.6.2 WET FUEL TEST

Not Applicable

PARA 4.6.3 DEFUELING TEST

Not Applicable

PARA 4.6.4 FUEL DRAIN

Not Applicable

Following the failure of the tank to meet the requirements of

the test procedures the various components were .emoved to de-

termine the cause. Subsequent checking showed an intermittant

short of the gauge probe, and that the float switch was ser-

viceable. Further investigation of the tank revealed an ex-

cessive trapped air space due to lack of vent holes in the up-

per frame structure, see figure 3. Additional venting was

achieved by removal of one bolt at the top of each frame and

the test repeated. CReference page 11)

PARA 4.5.1 DRY FUEL TEST, SERIAL NO. 0005 (Repeat)

High level float switch, open circuit; no low level switch

fitted. Fuel capacitance gauge probe = 75 uuf (Pico Farads)

Note: The results have been extracted from test data obtained dur-

ing test referenced in Q.T.P. 2191 Section "G".

-3-



--_AR"A- S-2 -- ET--FU-EL-TZEST --

Flow Rate See 1st Test Results

Tank Back Pressure (Air) See 1st Test Results

Capacity At Float Switch 452.57 Gallons

High Lever Float Switch Closed Circuit

Fuel Mass 3312 lbs

Fuel Capacitance Gauge Probe 157.0 uuf (Pico Farads)

PARA 4.5.3 DEFUELING TEST

Defueling Pressure/Flow See 1st Test Results

Low Level Float Switch Indication Switch Not Fitted

Fuel Capacitance Gauge
probe reading 75 uuf (Pico Farads)

PARA 4.5.4 DRAINABLE FUEL

Fuel Drained Z lbs - 0.30 Gallons

PARA 4.6.1 DRY FUEL TEST

Not Applicable

PARA 4.6.2 'YET FUEL TEST

Not Applicable

ADDITIONAL DATA:

The fuel capacitance probe readings were recorded for incre-

ments of fuel to the tank overspill point. (See Figure 4)

-4-



FUEL CAPACITY PROBE READING
GALLONS uuf (PICO FARADS)

72.5 91.0
170.6
219.3 119.5
267.7 119.5
316.4 127.5

13 .
365.2 143.0

414.2 152.0
444.0 156.0
452.6 157.0
466.9 157.0

-5-



TES_- T _T1 9ISCIIQN__ 2 LEUNTIONALTESLT

TANKS SERIAL NO. 0006

TEST DATE 4-10-81

* PARA 4.1.1 GENERAL EXAMINATION

(See Page iv)

PARA 4.1.2 COMPATABILITY EXAMINATION

Visual inspection and delamination (tap test) w re carrieu out

by Fiber Science representatives.

* PARA 4.Z GENERAL TEST

The aircraft attachment was representative only as regards the

pylon, all other -,arts of the system are as shown in Figure 2.

PARA 4.2.2 CAPATABILITY TESrL

N Not appl7zable to off air€c £ft test set up.

PAP 4 - GENERAL TEST

The test arrangement used and shown in figure 2 was accepted

and approved by both the Fiber Science and U.S.A.F.

representatives.

(Reference Page iii)

PARA 4.3.2 COMPATABILITY TEST

Not applicable to off aircraft test set up.

PARA 4.4.1 INSTRUMENTATION CALIBRATION

Pressure Gauges (Air) 3-12-81 9-12-81

Capacitance Bridge (Fuel) 4-17-81 10-7-81

Hydrometer Not Applicable

* Load Cells (Dillon) 11-3-80 11-3-81

Digital Readout (Dillon) 11-2-80 11-3-81
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All instrumentation readouts recorded manually.

PARA 4.4.3 OPERATIONAL CHECK

All instrumentation within calibration and fully functional.

PARA 4.5.1 DRY FUEL TEST

High Level Float Switch Open Circuit

No Low Level Switch Fitted

Fuel Capacitance Gauge P-obe = 76.6 uuf (Pico Farads)

PARA 4.5.2 WET FUEL TEST

Fuel Flow Rate 10 P.S.I.G. @ 118.8 G.P.M.

Tank Back Pressure (Air) 1.5 P.S.I.G. @ 52.4 G.P.M.

TANK CAPACITY

Q4 To H/L Float Switch 2924 lbs 445.5 Gallons

(Closed Circuit) S.G.=6.563 lbs/gallon

Fuel Capacitance Probe Reading 158.0 uuf (Pico Farads)

PARA 4.5.3 DEFUELING TEST

15 P.S.I.G. @ 85 G.P.M.

Empty Fuel Capacitance Probe
Reading 74.9 uuf (Pico Farads)

PARA 4.5.4 DRAINABLE FUEL

1 lb = 0.15 gallons

PARA 4.6.1 DRY FUEL TEST

Not Applicable

PARA 4.6.2 WET FUEL TEST

Not Applicable

-7-
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Not Applicable

para 4.6.4 FUEL DRAIN

Not Applicable

-8-
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SALT"L, ,, DATE: 4-6-82 PAGE OF
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TEST QTP SECTION "F" PRESSURE TEST

TANK SERIAL NO. 0005

TEST DATE 4-16-81

* PARA 4.1 PRODUCT EXAMINATION

Visual inspection and delamination (tap test) carried out, no

damage found.

PARA 4.2 MOUNTING

The tank with attached pylon was set on a cradle with supports

under each frame member. The cradle was positioned such that

the tank attitude was 20 nose down, simulating the aircraft

nominal ground standing attitude

PARA 4.5 APPROVED TEST ARRANGEMENT

J The test arrangement used was accepted and approved by both

the Fiber Science and U.S.A.F. representatives.

(Reference Page iii)

6 PARA 4.4.1 INSTRUMENTATION CALIBRATION

Pressure Gauge 12-22-80 6-22-81

Manometer 12-12-79 12-12-81

PARA 4.4.2 INSTALLATION CHECK

The tank and equipment used were installed to simulate as

closely as possible the actual aircraft configuration.

PARA 4.4.3 OPERATIONAL CHECK

All instrumentation within calibration and fully functional.

PARA 4.S FUELING
l440 gallons of water @ 20 nose down.

Note: High level float switch not operational when tested.

-9-



[ 4.6 POSITIVE PRESSURE TESTS_____________

86 PSI pressure was held for 4 minutes.

Note: Diameter before applied pressure 29.4' O.D., during applied

pressure 29.492' O.D.

PARA 4.6.1 LEAK CHECK

Visual inspection for water leakage on the tank surface showed

no leakage through the laminations. All access covers, filler

cap, and drain plug leaked. Actual examination of tank while

at pressure was completed by the Fiber Science representative

per prior agreement.

PARA 4.7 NEGATIVE PRESSURE TEST

-10 PSI vacuum was held for 4 minutes.

PARA 4.7.1 LEAK CHECK

No drop in vacuum

Note: Chromate tape was used during the negative pressure test on

0 all access covers and the filler cap to check for surface leakage.

PARA 4.8 POST TEST EXAMINATION

Post test examination revealed no visible damage and no delam-

• ination.

Examination of the access covers and fittings of both tanks

showed the threads to be in poor condition with areas of

*o cracks and delamination. This resulted in leakage throughout

the test program. Leakage was prevented during the vacuum

test by the application of chromate tape around all the access

covers.

-IO



--Following the completion of"Test Ffi the tank was ex amined to

determine the cause of low capacity, inoperative high level

float switch, and inoperative fuel probe.

RESULTS-INOPERATIVE FLOAT SWITCH AND LOW CAPACITY.

The origin proved to be lack of air venting capability in both

frames. Manual testing of the float switch showed it was

serviceable. A bolt in the vicinity of each missing vent hole

was removed to achieve the lost useable airspace. Increased

capacity and an operational float switch resulted as seenV

during subsequent retesting of the tank. (See figure 3).

RESULTS-INOPERATIVE FUEL PROBE

Investigation isolated missing "ull bolts for the fuel transfer

tubing responsible for the inoperative probe. The "u" bolts

are required to prevent the fuel transfer tube from contacting

the probe. Difficulty in probe installation and the incorrect

installation resulted in the probe intermittantly shorting to

ground.



TEST QTP 2191 SECTION "F" PRESSURE TEST
TANK SERIAL NO. 0006

TEST DATE 4-UI-81

PARA 4.f: PRODUCT EXAMINATION

Visual inspection and delamination (tap test) carried out, no

damage found.

PARA 4.2 MOUNTING

The tank with attached pylon was set on a cradle with supports

under each frame member. The cradle was postioned such that

the tank article was 20 nose down, simulating the aircraft

nominal ground standing attitude.

PARA 4.3 APPROVED TEST ARRANGEMENT

The test arrangement used was accepted and approved by both

the Fiber Science and U.S.A.F. representatives.

(Reference page iii)

PARA 4.4.1 INSTRUMENTATION CALIBRATION

'Pressure Gauge 12-22-80 6-22-81

Manometer 12-12-79 12-12-81

PARA 4.4.2 INSTALLATION CHECK

The tank and equipment used were installed to simulate as

closely as possible the actual aircraft configuration.

PARA 4.4.3 OPERATIONAL CHECK

All instrumentation within calibration and fully functional.

PARA 4.5 FUELING

450 gallons of water @ 20 nose down

(0
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-- PAR--A-4. 6 - PGS-PT-I-VE-PRSSUR-E-TEST-

86 P.S.I. pressure was held for 4 minutes.

PARA 4.6.1 LEAK CHECK

Visual inspection for water leakage on the tank surface showed

no leakage through the laminations. All access covers leaked.

Actual examination of tank while at pressure was completed by

the Fiber Science representative per prior agreement.

PARA 4.7 NEGATIVE PRESSURE TEST

-10 P.S.I.G. vacuum was held for 4 minutes.

PARA 4.7.1 LEAK CHECK

No drop in vacuum

Note: Chromate tape was used during the negative pressure test on

all access covers and the filler cap to check for surface leakage.

PARA 4.8 POST TEST EXAMINATION

Post test examination revealed no visible damage and no delam-

ination.

(Reference page 10)

'9
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40 APPENDIX "B"

QUALIFICATION TEST REPORT

QTR -29

SECTION G

* CAPACITY TEST

FIBER SCIENCE, INC. NO. QTR-2191 -001-

SALT LAKB C17Y, UTAH
DATE: 4-6-82 PAGE OF
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S~T'P-T--TP-S CIO N-"-G"--_AC-ITY TEST -
TANK SERIAL NO. 0005

TEST DATE 4-23-81

v PARA 4.1 PRODUCT EXAMINATION

(Reference PARA 4.8 Page 10 )

PARA 4.2 MOUNTING

0 The aircraft attachment was representativa only as regards to

the pylon and fuel attachments,. all other parts of the system

were similar only in function to the actual aircraft fueling

system.

PARA 4.3 APPROVED TEST ARRANGEMENT

The test arrangement used and shown in figure Z was accepted

by both the Fiber Science and U.S.A.F. representatives.

(Reference page iii)

* PARA 4.4.1 INSTRUMENTATION CALIBRATION,

Reaction Load Devices 11-1-a0 11-3-81

Hydrometer Not Applicable

Pressure Gauges (Air) 3-IZ-81 9-12-81

Pressure Gauges (Fuel) 4-7-81 10-7-81

Inclinometer 1G-Z-81 1-2.1 -81

Dillon Dizital Readout ii-z-o0 11-3-81

PARA 4.4.2 INSTALLATION CHECX-

The tank and equipment used were installed to simulate as

closely as possible the actual aircraft configuration.

PARA 4.4.3 OPERATION CHECK

All instrumentation within calibration and fully functional.

-14-



,PAR .+--DR-Y-TNK-I-NSPE-T-ION

Tank empty prior to testing.

PARA 4.5.2 TEST FLUID DENSITY

A test quantity of 500 gallons (Stoddard Solvent per P-D-680)

was used with a hydrometer for density determination.

API Gravity = 47.9

Density = 6.567 lbs/gallon

PARA 4.5.3 VOID VOLUME VENT

Air was locally vented from access cap, stati.on 159.

PARA 4.5.4 EMPTY TANk WEIGHT

Refer Fiber Science for shipping weights.

EMPTY TANK REACTION LOAD

FWD Reaction Load 132 lbs

AFT Reaction Load 208 lbs

Total Empty Weight 340 lbs.

W Note: 6 lbs attached air and fuel hoses included in 340 lbs empty

weight.

PARA 4.6 TANK MAXIMUM CAPACITY

For fueling and defueling rates throughout this s6ction

Refer to PARA 4.5.2 Page 2

COMPLETELY FULL REACTION LOADS

FWD Reaction Load 1300 lbs

AFT Reaction Load 2110 lbs

Total Tank and Fuel Weight 3410 lbs

Calculated Total Fluid Weight 3070 lbs

Calculated Total Fluid Volume 467.5 gallons

-15-



• --AA- .-7--- TANK- SUMP-CAPA-ITY----

A. Low Level Float Switch Empty Signal.

Not Applicable.

B. Actual Useable Fuel Empty Tank Condition

EMPTY TANK REACTION LOADS

FWD Reaction Load 126 lbs

AFT Reaction Load 216 lbs

Total Tank and Fluid Weight 342 lbs

Calculated Sump Fluid Weight 2 lbs

* Calculated Sump Fluid Volume .30 gallons

Note: MIL-F-58363B specifies sump minimum equal to .25 percent

total capacity. Minimum sump equals 1.17 gallons @ 467.5 gallons

capacity.

PARA 4.8 OPERATIONAL REFUELING CAPACITY

A. High Level Float Switch Activated.

REACTION LOADS

FWD Reaction Load 1284 lbs

AFT Reaction Load 2028 lbs

Total Tank and Fluid Weight 3312 lbs

Calculated Fluid Weight 2972 lbs

Calculated Fluid Volume 452.6 gallons

B. Filler Cap Overflow Full

REACTION LOADS

FWD Reaction Load 1272 lbs

AFT Reaction Load 1984 lbs

Total Tank and Fluid Weight 3256 lbs

-16-
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Calculatd Fluid Volume 444.04 gallons

C. Vent Line Overflow Full

REACTION LOADS

FWD Reaction Load 1298 lbs

AFT Reaction Load 2108 lbs

Total Tank and Fluid Weight 3406 lbs

Calculated Fluid Weight 3066 lbs

Calculated Fluid Volume 466.9 gallons

Note: Vent line was extended internally with tubing to increase

,* expansion space.

ADDITIONAL DATA:

Useable fuel capacity is defined as total fueling capacity

(float switch or filler cap level) minus unuseable fuel (sump).

Tank sump capacity as per MIL-F-38363B is .25 percent total tank
V

capacity = 1.17 gallons. Useable fuel capacity is therefore as

follows:

Filler Cap (Reference PARA 4.8 B. page 16.)

444.04 gallons - 1.17 gallons = 442.9 gallons.

Float switch (reference PARA. 4.8.A. page 16)

452.6 gallons - 1.17 gallons = 451.4 gallons.

Note: Reaction load device readout accuracy is 1/2% full

scale deflection = t 30 lbs.

f1
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- TEST QTP SECTION "'G" CAPACITY TEST
TANK SERIAL NO. 0006

TEST DATE 4-24-81

PARA 4.1 PRODUCT EXAMINATION

(Reference PARA 4.8 Page 13)

PARA 4.2 MOUNTING

The aircraft attachment was identical to that used on S/N

0005.

PARA 4.3 APPROVED TEST ARRANGEMENT

The test arrangement used was identical to the accepted and

approved arrangment for S/N 000S.

PARA 4.4.1 INSTRUMENTATION CALIBRATION

React-i-cn-Loa d Devices 11-3-80 11-3-81

Hydrometer Not Applicable

Pressure Gauges (Air) 3-12-81 9-12-81

Pressure Gauges (Fuel) 4-7-81 10-7-81

Inclinometer 4-2-81 10-21-81

Dillon Digital Readout 11-2-80 11-3-81

PARA 4.4.2 INSTALLATION CHECK

The tank and equipment used were installed to simulate as

closely as possible the actual aircraft configuration.

PARA 4.4.3 OPERATIONAL CHECK

All instrumentation within calibration and fully functional.

PARA 4.5.1 DRY TANK INSPECTION

Tank empty prior to testing.
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PARA 4.5.2 TEST FLUID DENSITY

A test quantity of 500 gallons Stoddard Solvent per P-D- 680

was used with a Hydrometer for density determination.

0 API Gravity 47.6

Density 6.578 lbs/gallon

PARA 4.5.3 VOID VOLUME VENT

0Air was locally vented from access cap, station 159.

PARA 4.5.4 EMPTY TANK WEIGHT

Reference Fiber Science for shipping weights.

0 EMPTY TANK REACTION LOAD

FWD Reaction Load 1Z8 lbs

AFT Reaction Load 210 lbs

Total Empty Weight 340 lbs

Note: 6 lbs attached air and fuel hoses included in 340 lbs empty

weight.

0 PARA 4.6 TANK MAXIMUM CAPACITY

For fueling and defueling rates throughout this section, refer

to PARA 4.5.2 Page 7 .

COMPLETELY FULL REACTION LOAD

FWD Reaction Load 1300 lbs

AFT Reaction Load 2118 lbs

Total Tank and Fluid Weight 3418 lbs

Calculated Total Fluid Weight 3078 lbs

Calculated Total Fluid Volume 467.92 gallons

PARA 4.7 TANK SUMP CAPACITY

-19-
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*Not Applicable.

B. Actual Useable Fuel Empty Tank Condition.

EMPTY TANK REACTION LOAD

FWD Reaction Load 128 lbs

* AFT Reaction Load 214 lbs

Total Tank & Fluid Weight 342 lbs

Calculated Sump Fluid Weight 2 lbs

Calculated Sulmp Fluid Volume .30 gallons

ff Note: Per MIL-F-38633B Sump minimum should be 1.17 gallons

PARA 4.8 OPERATIONAL REFUELING CAPACITY

A. High Level Float Switch Activated.

REACTION LOADS

FWD Reaction Load 1284 lbs.

AFT Reaction Load 2020 lbs

* Total Tank and Fluid Weight 3304 lbs

Calculated Fluid Weight 2964 lbs

Calculated Fluid Volume 450.59 gallons

B. Filler Cap Overflow Full

REACTION LOADS

FWD Reaction Load 1274 lbs

AFT Reaction Load 1980 lbs

Total Tank and Fluid Weight 3254 lbs

Calculated Fluid Weight 2914 lbs

Calculated Fluid Volume 443.0 gallons

C. Vent line overflow fill

REACTION LOADS

, FWD Reaction Load 1300 lbs
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Total Tank and Fluid Weight 3412 lbs.

* Calculated Fluid Weight 3070 lbs.

Calculated Flu.id Volume 466.7 gallons

Note: Vent line was extended internally with tubing to increase

expansion space.

ADDITIONAL DATA:

Useable fuel capacity is defined as total fueling capacity

(float switch or filler cap level) minus unuseable fuel (sump).

Tank sump capacity as per MIL-F 38363B is .25 percent total

tank capacity = 1.17 gallons. Useable fuel is therefore as

follows:

Filler cap (Reference PARA 4.8 B. Page 20)

443.0 gallons - 1.17 gallons = 441.8 gallons

Float switch (Reference PARA 4.8 A. Page 20)

450.59 gallons - 1.17 gallons = 449.4 gallons

Note: Reaction load device readout accuracy is 1/2% F.S.D. = * 30

lbs.

Fuel capacitance probe readings were recorded for several in-

crements of fuel to complete test information. (See figure 4)

FUEL CAPACITY PROBE READING
GALLONS uuf (PICO FARADS)

0 gallons 74.5 uuf

443.6 gallons 155 uuf

450.6 gallons 155 uuf

467.9 gallons 156 uuf
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± iST-QTP-ZT9 I-SERTL--H"-CG --EXCU RSTON -TEST
TANK SERIAL NO. 0005

TEST DATE 4-25-81

PARA 4.1 PRODUCT EXAMINATION

(Reference PARA 4.8 Page 10)

PARA 4.2 APPROVED TEST ARRANGEMENT

The test arrangement used was accepted and approved by both

_.the Fiber Science and U.S.A.F. representatives.

*CReference Page iii)

* PARA 4.3.1 INSTRUMENTATION CALIBRATION

Reaction Load Devices 11-3-80 11-5-81

Inclinometer 4-21-81 10-21-81

Pressure Gauges (Fuel) 4-17-81 10-7-81

Pressure Gauges (Air) 3-12-81 9-12-81

Dillon Digital Readout 11-2-80 11-3-81

PARA 4.3.2 INSTALLATION CHECK

The tank and equipment used were installed to simulate as

closely, as possible the actual aircraft configuration. (See

Figure 1)

PARA 4.3.3 OPERATION CHECK

All instrumentation within calibration and fully functional

PARA 4.4.1 DRY TANK INSPECTION

Tank empty prior to testing

PARA 4.4.2 TEST FLUID DENSITY

A test quantity of 500 gallons (Stoddard solvent per P-D- 680)

was used with hydrometer for density determination.
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" APr-Gravtty -- 4"7T 6-

Density - 6.578 lbs/gallon

PARA 4.4.3 TARE WEIGHT REACTION LOADS AND G.G.

Digital readout instrumentation used had capability to zero

all tare weight. No calculations using tare weight other than

support attachment C.G. prior to tank mounting were needed.

Tare Weight - support beam with connecting air and fuel hoses.

TARE WEIGHT

FWD Reaction Load 272 lbs

AFT Reaction Load 322 lbs

Calculated Total Tare Weight 596 lbs

Calculated Tare C.G. 94.71 "

PARA 4.5.1 EMPTY TANK AND PYLON C.G.

EMPTY TANK REACTION LOAD WEIGHT

*FWD Reaction Load 130 lbs

AFT Reaction Load 202 lbs

Calculated Total Empty Weight 334 lbs

Calculated Empty Tank C.G. 106.63"

PARA 4.5.2 FULL TANK CONDITION THROUGH TRANSFER TUBE

COMPLETELY FULL REACTION LOADS

* FWD Reaction Toad 1284 lbs

AFT Reaction Load 2028 lbs

Calculated Total Tank and Fluid
Weight 3312 lbs

Calculated Total Tank and Fluid
C.G. 107.68"

Calculated Total Fluid Weight 2972 lbs

- 3
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, - Al*-475--3--- - eENTER- OF-GR.AV-TY-E-XCUR-S I-ON--TEST

Tank fueled in 160 lb increments.

(See Figure 5)

Note: Instrumentation accuracy for reaction load devices 1/2

percent F.S.D. = + 30 lbs

-

0
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CENTER OF GRAVITY EXCURSION LOCATION
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STRAIN-AGE-.ATATFI BERSCI-ENCE.--NC7-450-GALLON-TEST-TANK

DATA CHANNELS IDENTIFICATION

Channel Slosh Tests 100% 165%
No. 5-18-81 6-17-81

0 1L 1L 11C
1 IC 1C 1L
2 2C 2C iC
3 3C 6C 11L
4 4L 3C 12L
5 4C 5C 12C
6 5C 4L 6C
7 6C 4C 5C
8 ItL 11L C
9 11C 11C 3C
10 13L 13L 4C
11 13C 13C 4L
12 12L 12L 13C
13 12C 12C 13L
14 14L 14L 7C
15 14C 14C 10C
16 7C added 8C
17 8C " 14L
18 10C " 14C
19 2L (added this test)

lip
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-TEST DATA 16511 June 17, 1981
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SLOSH AND VIBRATION TEST

*FIBER SCIENCE, INC NO. QTR-2O1 91 -001

ST LAKE CITY, UTAH

D11 DATE: 4-6-82 PAGE OF

S- ,------,--,,,---- ,- , ,J~~ ~ ~ ,, -,--- ----- , -.---- ---



TEST QTP 2191 SECTION "J" SLOSH & VIBRATION TEST

TEST SERIAL NO. 0005

TEST DATE 5-7-81 THRU 5-12-81

PARA 4.1 PRODUCT EXAMINATION

(Reference PARA 4.8 Page 10")

PARA 4.2 MOUNTING

The aircraft attachment was representative only as regards the

pylon, all other parts of the system were similar only in

function to simulate the aircraft configuration.

PAPA 4.3 APPROVED TEST ARRANGEMENT

The test arrangment used was accepted and approved by both the

*Fiber Science and U.S.A.F. representatives.

(Reference Page iii)

- PARA 4.4.1 INSTRUMENTATION CALIBRATION

Accelerometer 11-12-80 11-12-819

Timing Device 11-4-80 11-4-81

Pressure Gauge 1-16-81 7-16-81

PARA 4.4.2 INSTALLATION CHECK

The tank and equipment used were installed to simulate as

closely as possible the actual aircraft configuration.

PARA 4.4.3 OPERATIONAL CHECK

All instrumentation within calibration and fully functional.

PARA 4.5.1 FUELING AND PRESSURIZATION

After filling with 300 gallons of water @20 nose down, 15

P.S.I.G. applied with no leakage resulting.



(Reference Pages 26A-26B for results.)

* PARA 4.5.3 SLOSH & VIBRATE ABOUT PITCH AXIS

(Reference Pages 26C-26D for results.)

PARA 4.5.4 VIBRATE ABOUT PITCH AYES

(Reference Pages 26 for results.)

* PARA 4.6 POST VIBRATION EXAMINATION

(Reference PARA 4.8 Page 26 )

PARA 4.7 POST VIBRATION PRESSURE TEST

After the tank was filled with 450 gallons @ 20 nose down, 112

P.S.I.G. was applied. At the end of the 3 minutes water was

detected leaking from surface liminations in the vicinity of

the drain plug and from the sealant used on the drain plug

fitting. This was the first indication of tank shell leakage

since commencing testing.

During the completion of post vibration pressure test no leak-

age occurred other than at the access covers and filler cap.

Note: Fuel probe not installed during pressure test.

PARA 4.8 POST SLOSH & VIBRATION EXAMINATION

No damage was visible on the skin where leakage occured.

There was no technique available to determine if the drain

plug fitting or the liner was responsible for the surface

leakage. Internal examination revealed fatigue failures in

both baffle frames (See Figure 6)

Visual inspection and delamination (tap test) showed no dam-

age.

STRAIN GAUGE TEST RESULTS

For strain gauge information see Specialized Testing Service

-' report 8174.
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. SLos;, & V P13.. 1 o .

- .. - GAL1.ON FIT.'L TANK
A ,ov, o S! A I YRA Y'1'

Tank P/N Z/ ~ _ Tank S/N .-
.*" By, . ... .. ... Date ..'-- ') Tie_/, 15 ,

SLOSH/VIBRATION
Tank Capacity - Rated '2>, Gal, Test . Gal.
Tank Pressure - Operating & Test ks- PSIG

I' Height of Specimen above Slosh .Axs 2.6'. ,
Attitude of Tank on Slosh Table______'_,_.,

_ __ __ _ -3
* ECC. WT. SETTING Slosh VIBRATION MEASUREMENT/IN.

In.OverlaD Speed Rate At Lugs' Fwd. Blkhd. Aft Bikhd.
Fwd. Aft RPM CPM Fwd. Aft Upperl Lower Upper I Lower

START OF RUN: Date -"- , Time /'/3" Photo

LOG:. Ata, A// ,- -,,--.z.

Test Engineer i f'..

SF0 Quality Assurance 4.Qe
Government Representative

F882 7/73
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'PWsA5ItEOW Cal1.a:i "- "-7"7 SARGENT.FLETCHER COMPAN.Y -A@ -

SLOS;* & VD3RATIOX Ti:ST MaoL
2j ..... S ' % CA L.ON- F..)" T-,NK

A.- P*,.ovW .. ..... .. .... C__ _P_ _RAl YT ptepo " No_ _

Tank PIN z!g-- ') Tank S/IN 'P'.'"

By Dat e Time

SLOSH/VIBRATION
Tank Capacity -Rated -Gal. Test -Gal.
Tank Pressure - Operating & Test J "- PSIG
Height of Specimen above Slosh Ads___________
Attitude of Tank on Slosh Table

ECC. WT. SETTING Slosh VIBRATION MEASUREMENT/IN.
In.!Overlan Speed Rate At Lugs Fwd. Blkhd. Aft Blkhd.
Fwd. Aft RPM CPM Fwd. Aft UTen Lower Upper Lower

START OF RUJN: Date 5- S'- &2 TimeU Photo

LOG: A1e 1

Test Engineer- • c.. / //,'

SFC Quality Assurance . . ,2

Government Representative

F881 717Z -.... ... .. .. -
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,IPAR-,0 SARG ENT- FLETCHER COMPANY PI6

' SLOSIl & VIBRATION TEST
GALLON FUEL TANKZ Moo

V, =-AIRCRAFT

VIBRATION TEST:

Tankl:P/N 2)j~e)Tank S/N Oc~r)
0 Fill Tank Completely: Requires Gal. 4-/52 7".z L

Tank Pressure: Operating & Test 1,6- SIG

ECC. WT. SETTING VIBRATION MEASUREMENT/1N.
In. /OverIaD Speed At Luzs Fwd. Blkhd. Aft Blkhd.
Pwd. I Aft RPM Fwd. 7dft Upper Lower Upper Lower

: 10-hMLUTE RUN: Date .5"),b ''Time '

"LOG: s"9 -

LEAKAGE TEST:

Tank Pressure,, )-5" PS!G
Joints- -," Doors .. Fittings Seams
Other

Reslt I f Tests I _ _ _ _ ?I_ _ _ _ _ _ _ _S/

Test Engineer . - , "
SFC Quality Assurance

Government Representative

* eut fTss L //7CC~'/L <6



__ - PQST-BAjTION-:-ATBR-BAKAGE-DR~YQUT-

Prior to environmental chamber testing holes were drilled in

the area where surface leakage had occurred. Reference PARA 4.7
U

(Page 26 )

The tank was left at 130-1600 F for 24 hours to eliminate all

water present in the honeycomb. After 160 0 F failed to eliminate

all water the temperature was increased to 220 0 F under the supervi-

sion of the Fiber Science representative. At completion of 24

hours no water remained. Several small red stains were visible

from the drilled holes suggesting that leakage had occurred prior

to slosh and vibration testing.

U
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TEST QTP 2191 SECTION "J'" SLOSH & VIBRATION TEST

TANK SERIAL NO. 0006

TEST DATE 4-29-81 THRU 4-31-81

PARA 4.1 PRODUCT EXAMINATION

(Reference PARA 4.8 Page 13)

PARA 4.2 MOUNTING

The aircraft attachment was identical to that used on S/N

0005.

PARA 4.3 APPROVED TEST ARRANGEMENT

The test arrangement used was identical to the accepted and

approved arrangement for S/N 0005.

PARA 4.4.1 INSTRUMENTATION CALIBRATION

Accelerometer 11-12-80 11-12-81

Timing Device 11-4-80 11-4-81

Pressure Gauge 1-16-81 7-16-81U

PARA 4.4.2 INSTALLATION CHECK

The tank and equipment used were installed to simulate as

W closely as possible the actual aircraft configuration.

PARA 4.4.3 OPERATIONAL CHECK

All instrumentation within calibration and fully functional
PPA 4.5.1 FUELING ANn .PRESSURIZATION

After filling with 300 gallons water @ 20 nose down, 15

P.S.I.G. applied with no leakage resulting.

41 PARA 4.5.2 SLOSH AND VIBRATION ABOUT PITCH AXIS

(Reference Pages 29A-29B for results.)



* _--.A -4- --- ---- SLOSH-A-ND-V-I-BR-A-T-I-ON- ABOUT-- RO L-L AX-IS

• (Reference pages 29C-29D for results.)

, PARA 4.5.4 VIBRATE ABOUT PITCH AXIS

(Reference Pages 29E for results.)

PARA 4.6 POST VIBRATION EXAMINATION

(See PARA 4.8 Below.)

PARA 4.7 POST VIBRATION PRESSURE TEST

After the tank was filled with 450 gallons @ 20 nose down, 112

P.S.I.G. was applied. No leakage occurred other than the ac-
0

cess covers and filler cap during all post vibration tests.

PARA 4.8 POST SLOSH AND VIBRATION EXAMuIINATION

The fuel probe was found to be damaged with a hole worn in the

outer tube. One baffle assembly retaining bolt with washer

was found on the bottom of the tank. (See Figure 6.) Visual

inspection and delamination (tap test) revealed no damage and

bolt origin was not determined.

V
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,mvbA*D- _ __ ISARGENT. FLETCHER COMPANY Z
_ _C_ ___I SLOS"i & V123RA TION T ST Mol.T

I J4,/;(,;A LLON F1]., T.NK
ApPPOv-5 A "T R2,., No.

Tank P/N . 'i2-/-- , TankS/N D ___

By_ _ _ _ _ _ Date t-. .. ' lTime/

SLOSH/VIBRATION
Tank Capacity - Rated .i- Gal. Test 3 Gal.

* .'.Tank Pressure - Operating & Test ) - PSIG
*', Height of Specimen above Slosh Acis_ _ _ _ _

Attitude of Tank on Slosh Table___________

ECC. WT. SETTING Slosh VIBRATION MEASUREM.ENT/IN.
In./OverlaD Speed Rate At Lugs Fwd. BLkhd. Aft Blkhd.
Fwd. Aft RPM CPM Fwd. Aft Upper Lower I Upper Lower

3 -3
I

i START OF RUN: Date--2- /- Time, -" Photo

, LOG:-A. l/ / . //. _. k.-!

Test Engineer

SFC Quality Assurance

Government Representative

F881 7/73
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P09PAX90DI ___, ___.___-______,________ PACE I---

___-_ ... ( ,A LL.ON f ']J .N
-,,ot. .'\11, 'TA FT R ,o,, No.

Tank P/ ))- JTnS/ 
pBy Date _ _ :__ __ __ _ Time)j7

SLOSH/VIBRATIONTank Capacity - -Rated ___Gal. Test _

Tank Pressure - Operating & Test -PSIG

Height of Specimen above Slosh A.ds 2____. _
Attitude of Tank on Slosh Table__________

ECC. WT. SETTING Slosh VIBRATION MEASUREMENT/IN.
In./Overla p . Speed Rate At Lugs Fwd. Blkhd. Aft Blkhd.
Fwd. I Aft RPM CPM Fwd. AftI Uper Lower Uppe r ! Lower

_ _ _ _ I _ _ _ . I _ I _ _ I _ _ _ _ _ _ _

START OF RUN: Date 7/ 9- 8/ Time /$",? Photo

LOG: fl(' A &/ A'~

Test Engineer_

SFC Quality Assurance (.P)
Government Representative

F381 7/73



i _ ___ ___ ___ _ __ _ _ _ _ __ _ _ _ _ __ _ _ _ _ _

SSARGENTLETCHERCOMPANY-

- SLOSH & VIBRATION TESTC, Cx~zz Moot
_ o GA LLON FUEL TANK

A AIRCRAFT ft"P" Pi.

VIBRATION TEST:

Tank P/N 0 /e7I-o0 Tank SN ___00___

Fill Tank Completely: Requires/-' lgs- Gal.
Tank Pressure: Operating & Test 1!" PSIG

ECC. WT. SETT24G VIBRATION MEASUREMENT/rN.
I. /Overlap Speed At Lus' Fwd. Blkhd. " Aft Blkhd.
Fwd. Aft RPM Fwd. Aft Upper Lower Upper Lower

10-MINUTE RUN: Date . Time / :.'
LOG:. ) 7 - -7 47_____2

9 177.76A/e -o -,/ 7.'hJ/

LEAKAGE TEST:

Tank Pressure PSIG
Joints Doors - Fittings Seams____
Other

Results of Tests: _A/a , .&; pe, , ,'./ ,62 ./'..: .2

Test Engineer_

SFC Quality Assurance__

Government Representative



APPENDIX "B"

QUALIFIL,.TION TEST REPORT

QTR - 2191

SZCTION K
9 ENVIRONMENTAL TEST

FIBER SCIENCE. INC. NO. QTR.-2191-001

SALT LAKE I=, UTAH 4-6-82
DATE: PAE OF



A 37 -X 76. .' 1. IM*077 7

TEST QTP 2191 SECTION "K" ENVIRONMENTAL TEST
TANK SERIAL NO. 0005

TEST DATE 6-1-81 THRU 6-12-81

PARA 4.1 PRODUCT EXAMINATION

(Reference PARA 4.6.1 Page 35 )

PARA 4.2 MOUNTING

The aircraft attaciunent was representative only as regards the

pylon and fuel fitting, all other parts of the system were si-

milar only in function to simulate the aircraft configuration.

PARA 4.3 APPROVED TEST ARRANGEMENT

The test arrangement used was accepted and approved by both

the Fiber Science and U.S.A.F. representatives.

,% (Reference Page iii)

. PARA 4.4.1 INSTRUMENTATION CALIBRATION

Brown-Honeywell Temperature
* Recorder 6-22-79 6-22-81

Pressure Gauge Expires 10-9-81

PARA 4.4.2 INSTALLATION CHECK

fo The tank and equipment used were installed to simulate as

* closely as possible the actual aircraft configuration.

PARA 4.4.3 OPERATION CHECK

All instrumentation within calibration and fully functional.

PARA 4.5 DRYING

1600 maintained 24 hours with front access cover not removed.

PARA 4.6 FUELING

Fueling was completed with 450 gallons type III test fluid (per

* TT-S-735) containing a highly visible quantity of red staining

agent.



777~

'I---PA--4- 77--- OW--TEMERATUkE-rET

. Chamber Closed 0930

Cool Down Started @ 0930

Cooling Rate 60/hr

Test Temperature -650

Temperature Achieved @

Chamber 0430 19 hrs after start

Tank 0930 48 hrs after start

Chamber Opened @ 0930 72 hrs after start

Test Article Removed @ 1530

Temperature At Time Of Removal

Tank -200F

Fuel 390F

15 PSI maintained during cool down and warm up cycles.

iw

Note: Due to the insulation quality of the composite material, ex-

treme difficulty was encountered in gradual temperature icreases or

reductions. Time restraints dictated large temperature drops to

achieve the desired fuel temperature.

PARA 4.7.11 LOW TEMPERATURE EXAMINATION

Brown paper was placed under the tank to detect any leakage to

the floor. Upon test completion, stains were visible due to

drain plug leakage. Fuel leakage had also occurred from both

polar caps and from the nylon conduit fitting for the float

switch. Surface cracks occurred at the joint line between the

surface windings and the polar caps, station 2.0 and 217.0.

-31-



Visual inspection and d-eamination (tap test -)revealed no Lin-

er or additional surface damage but several fuel stains were

present on the tank surface.

PARA 4.7.2 HIGH TEMPERATURE TEST

Chamber Closed 1200

Warm-up Started 1200

Warm-up Rate 3.30F/hr.

Test Temperature 130 0 F Maxiiim

TEMPERATURE ACHIEVED @
p

Chamber 1200 -24 hrs after start

Tank 0800 44 hrs after start

Chamber Opened @ 1310 73 hrs after start

Test Article Removed 8 1500

TEMPERATURE AT TIME OF REMOVAL

Tank 940F

Fuel 126 0F

* 15 PSI maintained during warm-up and cool down cycles.

PARA 4.7.2.1 HIGH TEMPERATURE EXAMINATION

Highly visible red staining agent made brown paper unneces-

sary. Upon test completion, continued leakage was noted from

the drain plug alor with new fuel stains on the tank surface.

* (See Figure 7-10).

Inspection of the liner revealed no damage while numerous ar-

tiles were found in the remaining fuel after transfer com-

pleted. The articles are listed as follows:

3 Rubber Strips (similar to patching material)

1 Drill bit

2 pieces transparent patching tape

2 pieces silicon adhesive material



- - - - - - - - - - - - - - - - --I .M; ,

te --- Sft -- ?- Ahe-sve-used on the liner was found to be loose in

large areas where proper surface preparation was not completed pri-

or to application. A red viscous liquid was extruded which

solidified during cool down. The use of non-fuel resistant

" adhesives duiing tank manufacture or repair should be investigated.

Visual inspection and delamination (tap test) revealed no dam-

age.

Following environmental test completion, no technique was!avai"-

lable to determine the origin of fuel leakage on the tank surface.

Only a post test examination will reveal whether fuel leakage occu-

| rred through the sealant of one or several fittings, and/or the

fuel liner.

* Significant importance is placed on the original detection of

surface leakage (reference PARA 4.7 Page 26 ) as being the

possible key to the path of fuel leakage.



V APPENDIX "B"

QUALIFICATION TEST REPORT

QTR - 2191

SECTION L

STATIC LOAD TEST

FIBER SCIENCE, INC- NO. QR29-O

SALT' LAKE CITY, UTAH
DATE: 4-682 PAGE OF



. . . . .. . . . . .. . - .- . .

TEST QTP 2191 SECTION "L" STATIC LOAD TEST
TANK SERIAL NO. 0005

TEST DATE 5-18-81

LIMIT LOAD

PARA 4.1 PRODUCT EXAMINATION

(Reference PARA 4.7.2.1 Page 32)

PARA 4.2 MOUNTING

The aircraft attachment was representative only as regards the

pylon, all other parts of the system were similar only in fun-
V

ction to simulate the aircraft configuration

PARA 4.3 APPROVED TEST ARRANGEMENT.

The test arrangment used was accepted and approved by both the

Fiber Science and U.S.A.F. representatives.

(Reference Page iii)

PARA 4.4.1 INSTRUMENTATION CALIBRATIONV

Pressure Gauge 1-16-81 7-16-80

Pressure Gauge-Load Maintainer 2-9-91 8-9-81

49 PARA 4.4.2 INSTALLATION CHECK

The tank and equipment used were installed to simulate as

closely as possible the actual aircraft configuration.

PARA 4.4.3 OPERATIONAL CHECK

All instrumentation within calibration and fully functional.

PARA 4.5 FUELING

The tank was filled with 450 gallons of water at 20 nose down

attitude.

4 4 .... .. - .. ,- ** . - - + .. . . . .. .



PAPA 4.6 STATIC STRUCTURAL LOADS

Pressure maintained @ 15 P.S.I.G.

PARA 4.6.1 LIMIT LOADS

(See structural test report, pages 1-9)

PARA 4.6.1 POST TEST EXAMINATION

Visual inspection and delamination (tap test) revealed no dam-

age. The AFT right pylon bolt was abnormally tight and diffi-

cult to remove.

STRAIN GAUGE TEST RESULTS

For strain gauge information see Specialized Testing Service report

No. 8174.

............................



_' M C. ..7.'-T T, 477

TEST QTP 2191 SECTION "L" STATIC LOAD TEST
TANK SERIAL NO. 0005

TEST DATE 6-18-81

Ultimate and destructive loads were completed as one test with

a maximum loading capability of 165% limit load.

PARA 4.6.2 ULTIMATE LOADS

(See structural test report, pages 1-10

PARA 4.6.2 POST TEST EXAMINATION

Visual examination revealed that a clearance of approximately

.10 between the pylon bolt head and pylon existed. Careful ex-

amination of the bolt revealed approximately 7 threads with

visible deformation, indicating that the tensile load had

caused the bolt to slip. Whether this is the result of damage

to the threads received during the limit load test, ultimate

load test, or resulting from a defective thread insert can on-.

ly be determined by the post test investigation.

During subsequent pylon removal, the AFT left pylon bolt and

*pylon could not be separated.

PARA 4.6.3 DESTRUCTIVE LOADS TEST

Destructive condition: Continuation to 165% limit load, con-

dition #32.

PARA 4.6.3 DESTRUCTIVE LOADS TEST

Destructive failure would require increased loading beyond

present equipment capability.

PARA 4.7 PHOTOGRAPHS

Not Applicable.

(



S AKA 4 8 POSTT1S -RtI-NATION-D-ssec!t- o-) - _____

The post test examination and failure evaluation is to be car-

ried out by Fiber Science Inc. Sectioning with a subsequent

detailed' examination of the areas where defects occurred is

recommended in order to establish the cause of failure and de-

termine rectification.

ADDITIONAL DATA: Deformation of pylon bolt threads

NAS 149 MIL-S-8879

9/16-18 UNJF

Major Dia. .5580

Pitch Dia. .5247

Minor Dia. .4950

* AREA PER THREAD

IT 3 5 .866025
Ath =7 x T (.5247 - x 18)

.06475 in2/thd

Fsu= 96000 #/in 2

MAXIMUM LOAD PER THREAD

Pth = 96000 x .06475

= 6216 #/thd
* Bolt Design Load = 31200#

- No. of fully effective threads required for design load:

N = 31200 = 5.0
6216

More than 5 threads were engaged and no bolt damage should

have occurred.

|, . -
. . . . . . . .
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*. STRAIN GAGE DATA, FIBER SCIENCE,INC. 450 GALLON TANK TEST

DATA ACQUISITION:

All strain gages (350 Ohm .125") were wired into two ten
4 channel BLH type 225 bridge balance units. Strain gage
4 power was supplied by two (2) SRC model 3564 power supplit's.

The output from the input conditioning unit was fed into
* a Fluke Data Logger model 22408. Strain gage bridge volt-

age was set to yield a digital output of I micro volt equal
to I micro inch/inch of strain. The data logger printed
out all data including date, time and event. At each data
point 5 to 10 seconds were required to print out all data.

Note: A low bridge voltage was used (2 VDC) to keep the
strain gages did not self heat while cemented on this
composite material.

DATA REDUCTION:

WDifferences from the initial zero reading and the test point
and strain change due to internal pressure (@ 100% and 150%
load points) were converted to stress as follows.

Uniaxial gages: 2C,3C,5C,6C,7C,8CX and 10C

Stress (psi) = Strain'X E (for material gage is attached)

Biaxial gages: 1B,28,4B,11B,12B,13B,and 148

Long. Stress (psi) = 4E(ona) X (Strain, + u IStraincirc.)
I (lng 

1ongrc.

Circ. Stress (psi) = E circ X (Strain c + ucStrainlong)
( 1-u4 (ci c)n gOutside skin reference material properties 450 outside skin.

E long. = 6.18X106psi Poissons ratio u=.324
E circ.= 3.44" " u=.181

Aluminum rings
Ey IOXI0 6 sps u=.3

It
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STRAIN GAGE DATA, FIBER SCIENCE, INC. 450 GALLON TANK TEST

RESULTS: TEST STRESSES (PSI) TABLE #1

Test Pt. *100% +15osia 100% +15osiq 150% -2 psia 165%
Gage Loc.
iC 2432 374 2916 281 5923 486 6262
IL 2170 352 2549 177 5208 468 5356

V
2C 1673 375 2547 337 4144 572 4111
2L 7712 602 10614 854 10906

3UC 1278 420 1307 310 2085 495 1827

* 4C 1190 501 730 405 1341 5i8 1195
L -2831 919 -3201 788 -4545 1138 -6652

5UC 1043 255 616 58 1245 117 1283

6UC 1634 330 2095 224 3763 316 3915

7Ue 2760 170 221 126 2268 420 2657

8UC -280 320 N7& -704 - 11 -368 357

IOUC 11050 70 12275 63 17504 -53 19446

11C 454 1003 217 537 581 752 635
IlL 915 734 858 306 1308 2104 1420

12C 138 1676 171 1417 265 2115 389
12L 3133 1871 3670 1444 6043 2104 6218

13C 164 1634 469 1433 692 2076 839
13L -3554 1779 -3267 1506 -4862 2157 -5693

14C 165 1854 530 2085 611 3049 796

14L -3222 1872 -3437 1929 -5154 2789 -5974

Note: * Initial test May 18, 1981

SLOSH & VIBRATION STRESSES, MAXIMUM:

PITCH: 1L 705 psi, 12L 655 psi

ROLL: 5C 530 psi, 3C 340 psi, 6C 217 psi


